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ABSTRACT 

We present measurements of the soft X-ray background (SXRB) O vn and O vm intensity between 
I = 120° and I = 240°, the first results of a survey of the SXRB using archival XMM-Newton observa- 
tions. We do not restrict ourselves to blank-sky observations, but instead use as many observations as 
possible, removing bright or extended sources by hand if necessary. In an attempt to minimize con- 
tamination from near-Earth solar wind charge exchange (SWCX) emission, we remove times of high 
solar wind proton flux from the data. Without this filtering we are able to extract measurements from 
586 XMM-Newton observations. With this filtering, ~l/2 of the observations are rendered unusable, 
and we are able to extract measurements from 303 observations. The oxygen intensities are typically 
~0.5-10 photons cm~ 2 s" 1 sr^ 1 (line units, L.U.) for O vn and ^0-5 L.U. for O VIII. The proton 
flux filtering does not systematically reduce the oxygen intensities measured from a given observation. 
However, the filtering does preferentially remove the observations with higher oxygen intensities. Our 
dataset includes 69 directions with multiple observations, whose oxygen intensity variations can be 
used to constrain SWCX models. One observation exhibits an O vn enhancement of ^25 L.U. over 2 
other observations of the same direction, although most SWCX enhancements are <4 L.U. for O vn 
and <2 L.U. for O VIII. We find no clear tendency for the O vn centroid to shift toward the forbidden 
line energy in observations with bright SWCX enhancements. There is also no universal association 
between enhanced SWCX emission and increased solar wind flux or the closeness of the sightline to 
the sub-solar region of the magnetosheath. After removing observations likely to be contaminated by 
heliospheric SWCX emission, we use our results to examine the Galactic halo. There is some scatter 
in the halo intensity about the predictions of a simple plane-parallel model, indicating a patchiness to 
the halo emission. The O vil/O vm intensity ratio implies a halo temperature of ~2.0-2.5 x 10 6 K, 
in good agreement with previous studies. 

Subject headings: surveys — X-rays: diffuse background — X-rays: ISM 



1. INTRODUCTION 

The soft X-ray background (SXRB) below 1 keV is 
dominated by line emission from within the G alaxy (e.g., 
iSanders et al.|[200~TI : iMcCammon et al.ll2002() . For many 
years, this emission was thought to be produced by 
^million-degree gas in the interstellar medium (ISM), in- 
cluding unabsorbed emission from the Local Bubble (LB, 
a cavity in the local ISM of radius ^100 pc in which the 
Solar System resides, thought to be filled with ~1 x 10 6 K 
plasma), and emission from ~l-3 x 10 6 K plasma in the 
Galac tic halo, which is attenu ated by the Galaxy's H I 
(e.g.. iKuntz fe Snowdenl I2000L and references therein). 
However, in recent years it has become apparent that 
X-ray line emission can also originate within the Solar 
System, from charge exchange reactions between highly 
ionized metals in the solar wind and neutral hydrogen 
and helium atoms in the heliosphere o r in the outer 
reaches of the Earth's atmo s phere (e.g.. iCraven s] [20001: 
IRobertson fc Cravensl2003allbT : lKoutroumpa et al.ll2006Q . 
From the point of view of someone interested in studying 
the Galaxy's hot ISM, this solar wind charge exchange 
(SWCX) emission is a time-varying contaminant of the 
soft X-ray emission. 

Our current picture of the Galaxy's hot ISM is 
largely derived from maps of the SXRB obtained 
with rocket-borne and satellite-borne proportional 
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spectrometers can resolve some emission features in 
the SXRB spectrum, allowing the temperature of the 
X-ray-emitting plasma to be measured more accurately; 
it may also be possible to measure the ionization state 
and relative abundances of the plasma. CCD-resolution 
spectra help us address questions of the origin and 
evolution of the hot Galactic gas, such as the possible 
contributions made by infall and super nova explosions 
to the hot gas content of the halo (e.g., ILei et all 120091 : 
IHenlev fc SheEonll2009l) . We can also measure SWCX 
emission spectra, for comparison with SWCX models. 

Currently, CCD-resolution spectra of the SXRB have 
been presented for only a few tens of directions. The aim 
of the current project is to obtain CCD-resolution spectra 
for a large number (^1000) of directions, using archival 
observations ob tained with the EP IC cameras on board 
XMM-Newton (jJansen e t al. 2001) . An important inno- 
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vation is that we do not concentrate only on observations 
of blank-sky fields. If a target object does not take up 
too much of the field of view, we can remove the region 
immediately surrounding the target from the dataset and 
extract a SXRB spectrum from the periphery of the field 
of view. This technique greatly increases the number of 
observations that we can use. The ultimate goal of this 
project is to improve our global picture of the hot gas in 
the Galaxy, using higher-spectral-resolution data than 
is available from existing all-sky datasets. More immedi- 
ately, our survey includes many directions that have been 
observed multiple times over spans of time from days to 
years. Multiple observations of the same direction are 
useful because the differences between the spectra taken 
at different times can be used to constrain models of 
SWCX emission. Such models are essential for obtaining 
an accurate picture of the hot ISM. 

In this paper, we present the first results from this sur- 
vey. We present intensities of the O vn and O viii lines 
at 0.57 and 0.65 keV obtained from 590 XMM-Newton 
observations from a third of the sky, between I = 120° 
and I = 240°. These lines dominate the Galactic SXRB 
emission in the energy r ange covered by XMM-Newton 
(jMcCammon et aT1l2002| ). and are important for a num- 
ber of reasons. If SWCX contamination is reduced or 
removed (for example, by applying the selection crite- 
ria described in Section [2~2]) . the variation in these lines' 
intensities across the sky provides information on the dis- 
tribution of the hot ISM, while the intensity ratio pro- 
vides temperature information. In addition, the line in- 
tensities can be used in joint emission/absorpt ion analy- 
ses w ith Chandra grating measurements fe.g.. lYao et al.l 
2009) to constrain the electron density of the hot gas. 
Future papers will expand the survey to the whole sky, 
and include additional spectral information (such as the 
results of fitting thermal plasma models to the spectra). 

The remainder of this paper is arranged as follows. In 
Section[5]we briefly review the properties of SWCX emis- 
sion, and discuss methods for helping reduce the SWCX 
contamination. In Section [3] we describe our observation 
selection and data reduction. In Section @] we describe 
our method for measuring the O vn and O viii intensi- 
ties (Section [4. II) . present the results (Section |4.2|) . and 
also present results for directions that have been observed 
multiple times (Section 14.31) . 

We discuss our measurements in Section [SJ In Sec- 
tion [5J] we discuss various systematic errors which could 
bias our intensity measurements. In Section 15.21 we dis- 
cuss the results from directions with multiple observa- 
tions, and the implications of these results for SWCX. 
In Section [5.31 we examine the oxygen emission from the 
halo. To do this, we first apply various filters to re- 
duce the SWCX contamination, and model the remain- 
ing foreground emission using ROSAT shadowing data. 
We compare the latitude-dependence of the halo emission 
with the predictions of a simple plane-parallel model, and 
also look at the O vn/O viii ratio. We conclude with a 
summary in Section [5] 

2. SOLAR WIND CHARGE EXCHANGE EMISSION 

2.1. Summary of Properties of SWCX 

As was noted in the Introduction, observations of the 
diffuse soft X-ray emission from ^1-3 x 10 6 K gas in the 



Galaxy can be contaminated by SWCX emission. This 
emission is from two sources within the solar system. 
Firstly, geocoronal SWCX reactions occur between so- 
lar wind ions and neutral hydrogen atoms in the outer 
reaches of the Earth's atmosphere. For example, O vn 
emission is produced by the following charge exchange 
reaction: 

0+ 7 + H -> 0+ 6 * + H+ 

-^0 +6 + H+ + ^, (1) 

where the * indicates that the ion is in an excited state. 
This emission is produced mainly in the magnetosheath, 
between the magnetopause and the bowshock, and is 
brightest in the regi on between the Earth and th e Sun 
(the sub-solar region; iRobertson fc Cr avens 2003b) . Sec- 
ondly, heliospheric SWCX reactions occur throughout 
the heliosphere between solar wind ions and neutral hy- 
drogen and helium a toms that hav e entered the solar 
system from the ISM (|Cravendl200(l . 

Enhancements in the geocoronal emission and/or 
the near-Earth heliospheric emission on a timescale of 
~hours-days have been observed with ROSAT (the 
so-called "long-ter m enhancemen t s" in the ROSAT 
All-Sky Survey; Snowdc n et al | | 1995bD. and with 
XMM-Newton and Suzaku (ISnowden et all 120041 : 
iFuiimoto etHI I2007t ICarter fe Sembavl I2008( l These 
bursts of enhanced SWCX emission are often, but 
not always, associ ated with times of increased solar 
wind proton flux dCrayens et all 120011: ISnowden et all 
2001 IFuiimoto et all 120071: ICarter fe Sembavl 120081: 
Kuntz fc Snowdenll2008al )~ 

The heliospheric SWCX emission is also expected to 
vary, but much more slowly, because its variation is due 
to the 11-year cycle of the Sun from solar minimum to so- 
lar maximum back to solar minimum. 1 The variation of 
the heliospheric SWCX emission w ith time is particularly 
strong at high ecliptic lat itudes ((Robertson fc Cravens! 
2003at iKoutroumpa et all 120061 ). This is due to a vari- 
ation in the ionization state of the solar wind at high 
latitudes - at solar minimum there are fewer of the +7 
and +8 ions that produce O VII and O Viii SWCX emis- 
sion than there are at solar maximum. As a result, the 
heliospheric O vn and O viii emission is fainter at high 
ecliptic latitudes at solar minimum than at solar maxi- 
mum. 

2.2. Reducing SWCX Contamination 

Our current knowledge of geocoronal and heliospheric 
emission, briefly summarized above, suggests meth- 
ods that can be used to reduce SWCX contamination. 
The association between bursts of enhanced geocoronal 
and/or near-Earth heliospheric SWCX emission and in- 
creased solar wind proton flux suggests that removing 
times of high proton flux from one's X-ray data will help 
reduce SWCX contamination. As we will describe in Sec- 
tion l3.4l below. we use such filtering in our data reduction. 
However, it is important to note that this method will 
only help eliminate enhancements in the SWCX emis- 
sion produced near the Earth - it will not eliminate the 
quiescent geocoronal emission, nor will it eliminate he- 
liospheric emission produced away from the Earth. 

1 Note that this is half of the full 22-year solar cycle. 
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iCarter fe Sembavl (|2008f) have suggested using the 
time-variation in the 0.5-0.7 keV band (the "line band", 
which is dominated by O vn and O vni emission) relative 
to the time-variation in a continuum band as a way of 
identifying XMM-Newton observations that are affected 
by SWCX emission. Short-term variations in the line 
band that are uncorrelated with continuum-band vari- 
ations are indicative of SWCX contamination (the de- 
gree of correlation between the line-band and continuum- 
bands is quantified by two parameters, \fi an d R-x)- 
However, their method is only sensitive to SWCX emis- 
sion that varies during the course of an XMM-Newton ob- 
servation, and so it too only deals with time- varying geo- 
coronal emission and/or near-Eart h helio spheric emis- 
sion. In addition, ICarter fc Sembavl (|2008l ) do not quote 
thresholds for their xt an d R x parameters for determin- 
ing whether or not an observation is likely to be contam- 
inated, although they intend to address this issue in a 
future paper. We have therefore not used their method 
in the current paper, but we intend to incorporate it into 
future extensions to this survey. 

The above-described methods only help with geocoro- 
nal and near-Earth heliospheric emission. To reduce the 
heliospheric emission as whole, we make use of its varia- 
tion with the solar cycle. In particular, we can expect to 
reduce the heliospheric SWCX contamination by remov- 
ing observations of low ecliptic latitudes and observations 
taken during high solar activity. We will do this in Sec- 
tion 15.31 where we use our oxygen line measurements to 
study the Galactic halo. 

3. DATA REDUCTION 
3.1. Observation Selection and Initial Data Processing 

We began by selecting all XMM-Newton observations 
between I = 120° and I = 240° that were publicly avail- 
able as of 2008 May 18 and that ha d at least some expo - 
sure with the EPIC-MOS cameras (jTurner et all 120011 ). 
This is a total of 1422 observations. The data were 
downloaded from HE AS ARC. 2 We processed the data 
using SAS version 7.0.0 3 and the XMM-Newton Ex- 
ten ded Source Analysis Software 4 (XMM-ESAS) version 
2 5 (ISnowden fc Kuntd [20071 : IKuntz fc Snowdenl l2008al) . 
We used only the MOS data as the version of XMM- 
ESAS that we used cannot calculate the particle back- 
groun d for data from the EPIC-pn camera (jStruder et al.1 
2001). We intend to use EPIC-pn data in future versions 
of this catalog. 

We initially processed and filtered each dataset using 
the XMM-ESAS mos-filter script. This script first 
runs the SAS emchain script, which produces a cali- 
brated events list for each MOS exposure. These events 
lists were then further cleaned using the XMM-ESAS 
clean-rel program, which identifies and removes times 
affected by soft-proton flaring. For each events list, a 
2.5-12 keV lightcurve was extracted from the whole field 
of view using 1-second bins, and a histogram of count- 
rates was created. For an observation not badly affected 

2 ftp:/ /legacy.gsfc. nasa.gov/xmm/data/revl/ 

3 http:/ /xmm2.esac.esa.int/sas/7.0.0/ 

4 http:/ /heasarc. gsfc.nasa.gov/docs/xmm/xmmhp_xmmesas. html 

5 ftp:/ /legacy.gsfc. nasa.gov/xmm/software/xmm-esas/xmm- 
esas-v2/ 



by soft-proton flares, this histogram should have an ap- 
proximately Gaussian peak at the nominal count-rate. 
A Gaussian was fitted to the peak, and all times whose 
count-rates differed from the mean of this Gaussian by 
more than 1.5(7 were removed from the data. The good 
time intervals resulting from this lightcurve analysis were 
used to produce cleaned events lists. 

We inspected the lightcurve plots produced by 
mos-filter, in order to determine whether or not 
each observation was badly contaminated by soft pro- 
ton flares. Figure [T] shows examples of the lightcurves 
and count-rate histograms. Figure [lja) illustrates an 
observation suffering from little or no flaring. The ob- 
servation shown in Figure QJb) suffers from a number of 
bright flares. However, after the removal of such flares, 
enough good time remains to yield a good quality SXRB 
spectrum. Figure [ljc) illustrates an observation so badly 
affected by flaring that it is unusable. 

Our basic criterion for accepting an observation was 
that it had to have at least 1 MOS1 exposure and 1 MOS2 
exposure each with at least 5 ks of good time. Some ob- 
servations had multiple exposures from the MOS1 and/or 
MOS2 cameras - we kept all exposures that had at least 
5 ks of good time. For some observations that were 
badly contaminated by soft protons, the above filtering 
returned more than 5 ks of good time. Figurefljc) shows 
an example of this - mos-filter identified 12 ks of good 
time for this MOS1 exposure. In most cases, it is clear 
from a visual inspection of the count-rate histogram that 
the observation is contaminated, and such observations 
were rejected. However, for some observations, some soft 
proton contamination remained in the spectrum despite 
our filtering. We dealt with this by including an extra 
model component in our spectral analysis to model this 
contamination (see Section f3.6[) . 

We next inspected the cleaned images produced by 
mos-filter. Example MOS1 sky images are shown in 
Figure^] This inspection had several purposes, exempli- 
fied by the images in Figure [2] 

• Figure _3a) shows a simple blank-sky field, which 
did not require any special treatment in the subse- 
quent processing. 

• For some observations, not all of the CCDs were 
usable for our purposes. Figure _2jb) shows an 
example of this - for this observation the central 
(#1) MOS1 CCD was operated in partial win- 
dow mode. This CCD was ignored in the subse- 
quent processing, and a SXRB spectrum was ex- 
tracted from the surrounding 6 CCDs. In some 
observations, a CCD looked significantly brighter 
than its neighbors. In such cases, the CCD was 
probably in an "anomalo us" state (identified by 
IKuntz fc Snowdenl l2008al ). and it was ignored in 
the subsequent processing. In other observations, 
data from some CCDs were missing altogether (for 
example, from MOS1-6 since its failure in 2005 
March), and again these CCDs were ignored in the 
subsequent processing. 

• Some observations had bright and/or extended 
sources in the field. Such sources would not be ade- 
quately removed by our automated source removal 
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Fig. 1. — Example MOS1 2.5-12 keV count-rate histograms and 
lightcurves, illustrating different levels of contamination by soft 
protons and the removal of contaminated portions of the data. In 
the histogram panels, the black points show the data, and the 
green curve is the Gaussian that was fitted to the peak (between 
the vertical blue lines). The vertical red lines show the mean of 
the fitted Gaussian ±1.5o\ Times with count-rates outside that 
range were rejected. In the lightcurve panels, the entire lightcurve 
is plotted in black, and the lightcurve for the accepted times is 
overplotted in green, (a) Obs. 0112650401. This is an example 
of an observation suffering from little or no flaring. Note that the 
right vertical red line is obscured by the right vertical blue line, (b) 
Obs. 0302500101. This is an example of an observation exhibiting 
several large flares, but which nevertheless yields a usable amount 
of good data, (c) Obs. 0200730301. This is an example of an ob- 
servation badly affected by flares - such observations were rejected. 



procedure (see Section [3T2l below). Such observa- 
tions were nevertheless usable for our purposes, as 
the target sources could be removed by hand (see 
Section 13.31 below) . Figures ^c) and [21(d) show 
examples of observations of an extended source (a 
cluster of galaxies) and a bright source (a Seyfert 
galaxy), respectively. The large red circles outline 
the regions that were removed. 

In some observations the target source either filled 



too much of the field of view, or was too bright. 
Such observations were unusable, and were re- 
jected. Examples are shown in Figures __Ie) and 
_2L). We also rejected a few observations whose 
fields were crowded with bright point sources. 

The above-described rejections reduced our dataset 
from 1422 observations to 773 (a ~45% attrition rate). 
The following subsections describe our subsequent pro- 
cessing of the cleaned events lists, culminating in the 
extraction of SXRB spectra. 

3.2. Point Source Removal 

We detected point sources using the standard 
SAS edetect_chain script. Following the Second 
XMM-Newton Serendipitous Source Catalogue (2XMM; 
iWatson et al. 2009), we carried out the source detection 
simultaneously in five bands (0.2-0.5, 0.5-1.0, 1.0-2.0, 
2.0-4.5, and 4.5-12.0 keV). For observations with 1 good 
MOS1 exposure and 1 good MOS2 exposure, we used 
both exposures simultaneously in the source detection. 
For observations with 2 or more good exposures from ei- 
ther camera, we carried out the source detection on each 
exposure individually, as edetect_chain cannot handle 
more than one exposure from each MOS camera. 

Since the extragalactic background is composed of re- 
solved and unresolved point sources, the flux thresh- 
old used in the point-source removal algorithm affects 
the strength of the remaining extragalactic background. 
We removed point sources with fluxes down to 5 x 
10~ 14 erg cm~ 2 s _1 i n the 0.5-2.0 keV b and, for approxi- 
mate agreement with lChen et al.l (|1997f ). whose model A 
(fitted to their ROSAT and ASCA data) we use in Sec- 
tion @_T] to model the extragalactic background. 

We used the energy conver sion factors from the 2XMM 
website 6 (see also Table 4 in IWatson et al.ll2009D to con- 
vert the observed source count-rates to fluxes. The re- 
gion removed for each source was a circle whose radius 
enclosed 90% of the source flux (assuming that the source 
is point-like). This radius depended on the distance of 
the source from the optical axis, and was typically 30"- 
40". 

Sources that were detected and removed in this way 
are shown by the small red circles in Figures [^a)-(d). 
As can be seen, a number of sources that fall below 
our flux threshold remain in the data, especially in Fig- 
ure [2fa) . In order to evaluate the spectral effects of the 
chosen flux cut-off, we extracted and summed spectra 
of sources with 5 x 10~ 15 erg cm~ 2 s _1 < ^°- 5 - 2 - < 
5 x 10~ 14 erg cm -2 s _1 for a subset of our observa- 
tions, where F^ 5 ~ 2 Q is the 0.5-2.0 keV source flux. The 
0.5-1.0 keV count-rates of these summed point-source 
spectra were typically <20% of the count-rates of the 
diffuse spectra in the same energy band (extracted us- 
ing a 5 x 10~ 14 erg cm~ 2 s _1 source removal threshold). 
More importantly, the summed point-source spectra do 
not exhibit strong oxyge n emission lines. In addition, 
IGupta fc~ Galcazzi (2003) have examined the summed 
spectra of sources detected in several deep XMM-Newton 
observations. The combined spectrum of the sources 
with F £- 5 ~ 2 - > 2 x 10~ 15 erg cm~ 2 s _1 does not ex- 
hibit any excess emission above a power-law spectrum. 

6 http: / /xmmssc-www. star. le.ac.uk/dev/Catalogue/2XMM/UserGuide_xmmc 
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Fig. 2. — Example smoothed MOS1 images, illustrating the different types of observations in the XMM-Newton archive and the removal 
of unusable portions of the data. In all images, North is up, and East is to the left. The large black circles (radius = 14') outline the 
approximate XM M-Newton field of view. Events from outside the field of view were used to calculate the quiescent particle b ackg round 
(see Section 13.611 . The small red circles outline sources that were removed by the automated poin t so urce removal (see Section 13.211 . The 
larger red circles in (c) and (d) outline bright regions that were removed by hand (see Section 13. 3D ■ (a) the AXAF Ultra Deep Field 
(obs. 0108062301). This is an example of a blank-sky field, (b) I Zwicky 1 (obs. 0110890301). This is an example of an observation in 
which not all of the CCDs are usable. In this observation, the central (#1) CCD was operated in partial window mode. This CCD was 
ignored, and a SXRB spectrum was extracted from the surrounding 6 CCDs, (c) RX J1241. 5+3250 (obs. 0056020901). This is an example 
of an extended target source that does not fill the field of view. The region around the target source was removed by hand, (d) Markarian 
1152 (obs. 0147920101). This is an example of a bright target source. The standard-sized exclusion region used in the automated point 
source removal is inadequate, as there are a considerable number of photons from this source in the wings of the point spread function. As 
in (c), a region around the target source was removed by hand, (e) Abell 133 (obs. 0144310101). This is an example of a target source 
that was too extended for our purposes. Such observations were rejected, (f) Markarian 421 (obs. 0136541101). This is an example of a 
target source that was too bright for our purposes. Again, such observations were rejected. 



The combined spectrum of the sources with F^ 5 2 < 
2 x 10~ 15 erg cm~ 2 s _1 exhibits excess counts below 
0.7 keV and could not be fitted with a simple power-law. 
IGupta fc Galeazzil (|2009D fitted this excess emission with 
a thermal plasma component. The oxygen emission from 
this extra thermal component is 0.f9 L.U. for O vil and 
0.06 L.U. for O vm. These intensities are smaller than 
the typical errors on our measurements. We therefore 
think that the faint sources that remain after the point 
source removal will not significantly affect our analysis 



of the Galactic line emission. 

3.3. Removal of Bright and Extended Sources 

As was mentioned in Section ^. 1[ we removed extended 
sources and sources that were too bright to be adequately 
removed by the above-described automated point source 
removal. In all cases we used circular exclusion regions. 
If the source to be removed was the original observa- 
tion target, we centered the circle on the target position, 
which we extracted from the events list header. For other 
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Fig. 3. — Radial full-band MOS1 surface brightness profiles for 
the two observations shown in Figures Efc) and[2fd). The verti- 
cal dashed lines indicate the radii of the source exclusion regions, 
shown by the large red circles in Figure [2] 

sources, we centered the circle on the source by eye. 

The radii of the source exclusion regions were chosen 
by eye, although for some sources we used radial surface 
brightness profiles to aid our selection of the source ex- 
clusion radius (see Figure . We erred on the side of 
choosing larger source exclusion radii, at the expense of 
reducing the number of photons from the SXRB. The 
source exclusion regions that we used typically had radii 
r = l'-4'. For a few observations we used larger exclusion 
regions: the largest region that we used had r = 10' (for 
1 observation), and we also used exclusion regions with 
r = 8' for 4 observations and r = T for 24 observations. 

3.4. Filtering by Solar Wind Proton Flux 

As was mentioned in Section [21 we attempted to re- 
duce the near-Earth SWCX contamination of our data 
set by filtering out the portions of the XMM-Newton 
data that were taken when the solar wind proton flux was 
high. The solar wind proton flux data were obtained from 
OMNIWeb, 7 which combines in situ solar wind measure- 
ments from several satellites. The OMNIWeb solar wind 
proton flux data covering the XMM-Newton mission are 
mainly from the Advanced Composition Explorer (ACE) 
and Wind these data arc time-shifted to the Earth, 
based on the relevant spacecraft's position and the ob- 
served solar wind speed (this time-shifting is included 
in the OMNIWeb data). The OMNIWeb data covering 
the XMM-Newton mission also include data from IMP-8 
and Geotail. These data are not time-shifted. However, 

7 http://omniwcb.gsfc.nasa.gov/ 



the apogee of each satellite (35i?E for IMP-8 9, and 30i?E 
for Geotail 9 , where Re is the Earth's radius) divided by 
a typical solar wind speed of 400 km s" 1 is <10 min, 
which is much less than the 1-hour time resolution of 
the OMNIWeb data. We therefore do not think that the 
lack of time-shifting in the IMP-8 and Geotail data will 
significantly affect our results. 

In choosing a proton flux threshold for this filtering, 
we wanted to reduce the potential SWCX contamina- 
tion as much as possible without discarding too much 
XMM-Newton data. We chose to remove times when the 
measured proton flux exceeded 2 x 10 8 cm" 2 s" 1 from 
the XMM-Newton data. This threshold was chosen to be 
somewhat lower than the average proton flux at 1 AU: an 
average solar wind speed of 400 k m s -1 and an average 
density at 1 AU of 7 cm" 3 fe.g.. IWargelin et al.l 12004ft 
yield an average proton flux of 2.8 x 10 8 cm" 2 s _1 . We 
also removed times for which no proton flux data were 
available from OMNIWeb. This filtering reduced the to- 
tal amount of usable time over all observations by 55%. 
For some observations, the good time that remained after 
this filtering fell below our 5 ks acceptance threshold (see 
Section [3~Tjl . As a result, filtering on the basis of solar 
wind proton flux reduced the number of usable observa- 
tions from 773 to 412. Because of this severe reduction 
in the number of usable observations, we measured the 
oxygen line intensities both with and without this solar 
wind proton flux filtering. 

3.5. Source Spectra and Response Files 

The SXRB source spectra and the spectral response 
files were created using the XMM-ESAS mos-spectra 
script. The SXRB spectra were extracted from the 
cleaned and filtered events lists using the whole field 
of view, minus any CCDs that were ignored or missing 
and any sources that were automatically removed (Sec- 
tion [321) or removed by hand (Section |3.3[) . The spec- 
tra were binned so that each bin contained at least 25 
counts. Redistribution matrix files (RMFs) and ancil- 
lary response files (ARFs) were created with the SAS 
rmf gen and arf gen programs. 

3.6. The MOS Particle Background 

The MOS particle background has two main com- 
ponen ts fe.g-. lRead fc Ponmanl 120031 : iKuntz fc Snowdenl 
l2008al) . Soft-proton flares are caused by protons with 
E ~ few x 100 keV interacting directly with the detec- 
tor. These flares are largely removed by the lightcurve 
analysis described in Section 13.11 However, even after 
this cleaning, some soft-proton contamination may re- 
main in the data. We modeled this residual contami- 
nation by adding a broken power-law component to our 
spectral analysis model. This broken power-law was not 
convolved with the instrumental response, and its break 
was fixed at 3.2 keV. Such a model is a good descrip- 
tion of the mean shape of the soft proton contamination 
(jKuntz fc Snowdenll2008al) . 

The second particle background component is the so- 
called quiescent particle background (QPB). This is pro- 
duced by cosmic rays either interacting directly with the 

8 http:/ /spdf.gsfc. nasa.gov/imp8/project. html 

9 http:/ /www.isas.jaxa.jp/e/enterp/missions/gcotail/ 
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detector, or producing fluorescent X-rays from the detec- 
tor's surroundings. As the QPB varies with time, as well 
as across the detector, its spectrum has to be calculated 
for each observation. We used the XMM-ESAS xmm-back 
program to calculate QPB spectra for our observations. 
For each exposure from a given observation, the QPB 
spectrum is constructed from a database of filter- wheel- 
closed data, scaled using data from the unexposed cor- 
ner pixels outside the field of view (see Figure [2} . This 
scaling is energy-dependent, and is based on the 0.3- 
10.0 keV count-rate and the (2.5-5.0 keV)/(0.4-0.8 keV) 
hardness ratio from the unexposed corner pixels. For 
more details of the model ing of the QPB spectrum, see 
iKuntz fc Snowdenl (|2008af) . The QPB spectra were sub- 
tracted from the corresponding source spectra before we 
carried out our spectral analysis. 

The QPB includes two bright fluorescent instrumental 
lines at 1.49 and 1.74 keV, produced within the tele- 
scope by aluminum and silicon, respectively. These lines 
cannot be adequately removed by the above-described 
procedure, because small variations in the gain and the 
line strengths between the source and background spec- 
tra can lead to large res iduals in the spectral fitting 
(jKuntz fc Snowdenll2008afj . Instead, the continuum QPB 
spectrum was interpolated across the 1.2-1.9 keV en- 
ergy range, and we modeled these instrumental lines by 
a dding two Gaussians to ou r spectral analysis model. 

Kun tz fc Snowden ( 2008a) identified several periods in 
which certain MOS CCDs were in an "anomalous" state, 
characterized by a low hardness ratio and a high back- 
ground count-rate in the unexposed corner pixels. Be- 
cause such data should not be used, after processing each 
observation we inspected plots of the (2.5-5.0 keV) / (0.4- 
0.8 keV) hardness ratio against the 0.3-10.0 keV count- 
rate for the corner pixels. If any CCDs were found to 
have the hardness ratio and count-rate that characterize 
the anomalous state, we excluded those CCDs, and then 
re-ran the spectral extraction and QPB calculation for 
that observation. 

4. OXYGEN LINE INTENSITIES 
4.1. Method 

In order to measure the diffuse O vn and O viii in- 
tensities, we fitted a multicomponent spectral model to 
the cleaned and QPB-subtracted MOS spectra extracted 
from each XMM-Newton observation . The model that 
we use d is similar to that described in iHenlev fc Sheltonl 
( 2008), and consisted of Galactic ISM, extragalactic, and 
instrumental components. 

The Galactic ISM emission was modeled u sing a single- 
temp erature APEC thermal plasma model (|Smith et al.l 
I2001h . except for the O vn and O VIII Ka lines, which 
were modeled separatel y using 2 S functions. 10 In 
IHenlev fc Shdtonl (pOOl we disabled the oxygen emis- 
sion from the APEC component by simply setting its 
oxygen abundance to zero. The disadvantage of this 
method is that higher transitions (e.g., the K/3 lines) and 
continuum emission (due to two-photon processes and 

10 Note that the O VII Ka "line" is actually a forbidden- 
intercombination-resonance triplet. However, as the energy res- 
olution of the MOS cameras (~50 eV) is much larger than the 
splitting of the triplet (~10 eV), using a single <5 function to model 
the O VII emission is a reasonable approximation. 



radiative recombination) from oxy gen are a l so rem oved 
from the model. Here, we followed [Lei et al.l (|2009h . and 
removed only the O vn and O viii Ka lines (and their 
satellite lines) from the APEC model. We did this by 
setting these lines' emissivities to zero in the APEC line 
emissivity data file (apec_vl . 3 . l_line . f its). 

As the thermal diffuse emission in the XMM-Newton 
band mainly originates in the Galactic halo, beyond the 
majority of the Galaxy's H I, the APEC component was 
attenuated by absorption. For each observation, we fixed 
the column density Yjj at t he appropriate H I c olumn 
density from the LAB survey (Kalbcrl a et al.1120051) . The 
oxygen lines were not subject to this abso rption, so the 
intensities that we report in Section 14.21 below are ob- 
served intensities, not intrinsic, deabsorbed intensities. 
As we are reporting the observed oxygen intensities, the 
fact that our absorption model neglects the effects of 
molecular hydrogen and dust should not significantly af- 
fect our intensity measurements. 

The extragalactic background was modeled using 
a power-law. Because of possible residual con- 
tamination from soft protons (see Section 13. 6|) . 
we could not independently constrain the ex- 
tragalactic background spectrum. We therefore 
fixed the extragalactic background spectrum at 
10.5(£/1 keV)-i - 46 photons cm" 2 s" 1 sr" 1 keV" 1 
(jChen et alJll997T) . The extragalactic component was 
assumed to be attenuated to the same extent as the 
APEC component. 

As described in Section [3~t?l we included components to 
model parts of the instrumental particle background. We 
used two Gaussians to model the aluminum and silicon 
instrumental lines at 1.49 and 1.74 keV, respectively, and 
a broken power-law to model any residual soft-proton 
contamination that may have remained after the cleaning 
described in Section |3~T1 

We carried out our spectral analysis using XSPEC 11 
version 12.5.0. For each observation, we fitted the 
above-described model simultaneously to all the usable 
exposures (normally this was 1 MOS1 exposure and 
1 MOS2 exposure, but some observations had more). 
The S functions used to model the oxygen lines were 
XSPEC gauss models with the widths fixed at 0. The 
energy of the O vn Ka feature was a free param- 
eter, but that of the O viii Lya line was fixed at 
0.6536 keV (from APEC). The temperature and nor- 
malization of the APEC component were both free pa- 
rameters. We used the XSPEC phabs ab sorption model 
(|Balucihska-Church fc McCammonl 119921 wi th an up- 
dated He cross-section from TYan et al . 1998) to atten- 
uate the APEC and e xtragalactic components. We 
used I Wilms et al. (2000) interstellar abundances for the 
APEC and phabs models. The parameters of the parti- 
cle background components (the Gaussian instrumental 
lines and the soft-proton broken power-law) were inde- 
pendent for each exposure. 

4.2. Measurements 

The results of the above-described oxygen line mea- 
surements are presented in Tables [1] and [2 sorted by in- 
creasing Galactic longitude, I. Note that the intensities 

1 http: / /heasarc . gsfc . nasa.gov /docs/ xanadu / xspec / 
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are observed intensities, not deabsorbed intrinsic inten- 
sities. Table [1] contains the results obtained without the 
proton flux filtering described in Section 13.41 while Ta- 
ble [2] contains the results obtained with this additional 
filtering. 

In both tables, column 1 contains the XMM-Newton 
observation ID. Column 2 contains the observation start 
date, in YYYY-MM-DD format. Columns 3 and 4 con- 
tain the Galactic coordinates (/, b) of the pointing direc- 
tion. Column 5 contains the usable MOS1 exposure, and 
column 6 contains the solid angle, f2, from which the 
MOS1 SXRB spectrum was extracted. Columns 7 and 
8 contain the corresponding data for MOS2. For some 
observations (e.g., obs. 0144230101), there is more than 
one MOS1 and/or MOS2 exposure. For these observa- 
tions, the data for the individual exposures are presented 
separately. Column 9 contains the O VII intensity, lovn, 
and column 10 contains the 68% confidence interval. Col- 
umn 11 contains the photon energy, Eovu, of the S func- 
tion used to model the O vn emission. Because we use 
a 5 function, the fits are insensitive to shifts in the O vn 
energy within an RMF energy bin (these bins are 5 eV 
wide). We have therefore rounded £bvn to the central 
energy of the RMF bin in which i?ovn lies. Column 12 
contains the O vni intensity, lovin, and column 13 con- 
tains the 68% confidence interval. Column 14 contains 
the solar wind proton flux at the Earth, / sw , averaged 
over the duration of the XMM-Newton observation. The 
proton flux data were obtained from OMNIWeb. If an 
/ sw value is missing, it means that there were no good 
solar wind data during the observation. Column 15 con- 
tains the ratio of the total model 2-5 keV count-rate, 
^total' *° t na, t expected from our extragalactic power- 
law model, F e ~ gal . This ratio was used as a measure 
of how much soft-proton contamination remained in the 
spectrum after the lightcurve analysis described in Sec- 
tion |3HJ Any observations for which this ratio exceeded 
2 were rejected. We also rejected two observations for 
which the soft-proton broken power-law component dom- 
inated the model at low energies and interfered with the 
oxygen line measurements. These rejections further re- 
duced the number of good observations from 773 to 586 
(without proton flux filtering) or from 412 to 303 (with 
proton flux filtering). Column 16 in Table Q] indicates 
whether or not the observation also appears in Table [5J 
In Table [5J column 16 indicates whether or not the ob- 
servation was affected by the proton flux filtering. 

It should be noted that the 303 obserations in Ta- 
ble [5] are not a strict subset of the 586 observa- 
tions in Table [Q Four observations (0083000101, 
0111100101, 0200250101, 0202210301) fail the require- 
ment that -Ftot^/^exgai ^ 2 without the proton flux fil- 
tering, but pass this requirement with the proton flux 
filtering. These four observations therefore appear in Ta- 
ble [2] but not in Table [TJ and are indicated by a missing 
value in column 16 of Table O The remaining 299 ob- 
servations in Table [2] are a subset of the observations 
in Table [U Of these 299 observations, 204 were com- 
pletely unaffected by the proton flux filtering (i.e., the 
solar wind proton flux remained below the threshold of 
2 x 10 8 cm~ 2 s _1 throughout these observations). For 
the remaining 95 observations, the proton flux filtering 
does not seem to have had a systematic effect on the 



measured oxygen intensities. 

It should also be noted that our method gives the 
averag e O vn and O VIII in tensities for each observa- 
tion. ISnowden et al.l (|2004h found that the first part 
of obs. 0111550401 of the Hubble Deep Field North 
(HDF-N), which is in our dataset, exhibited enhanced 
SWCX emission relative to the later part of that ob- 
servation, and to other XMM-Newt o n obs ervations of 
the HDF-N. Also, iCarter fc Seinbavl (f2008h found sev- 
eral XMM-Newton observations in which the count-rate 
in the 0.5-0.7 keV oxygen line band varied independently 
of the count-rate in a continuum band, indicating vari- 
able SWCX emission. A detailed examination of the 
oxygen line variability within each observation is beyond 
the scope of this paper. However, future extensions to 
this survey may use this v ariability to identify SW CX- 
contaminated observations ([Carter fc Sem bav 200H). 

Figure @] shows histograms of the oxygen intensities 
measured with and without the proton flux filtering. The 
ranges and quartiles of the intensities are summarized in 
Table [3] The table also shows the 90% confidence in- 
tervals on the quartiles, calculated by bootstrapping. 12 
In general, the confidence intervals calculated with and 
without proton flux filtering overlap, implying that the 
proton flux filtering does not cause a significant, system- 
atic shift toward lower average oxygen intensities. In 
addition, for the 95 observations that have at least some 
good time removed by the proton flux filtering and that 
yield measurable oxygen line intensities after the filter- 
ing, the median difference between the O VII intensity ob- 
tained without proton flux filtering and the intensity ob- 
tained with proton flux filtering is 0.04 L.U. (90% boot- 
strap confidence interval: —0.05 to 0.14 L.U.). The cor- 
responding value for O vm is L.U. (-0.03 to 0.02 L.U.). 
Again, these results show that proton flux filtering does 
not cause a systematic shift to lower oxygen intensities. 

Proton flux filtering does, however, preferentially re- 
move the observations with higher oxygen intensities 
(meaning that, during such observations, the solar wind 
proton flux tended to be above the filtering threshold 
of 2 x 10 s cm~ 2 s~ x ). For example, 31 observations in 
Table[T]have /o vn > 10 L.U., obtained without the pro- 
ton flux filtering. Among those 31 observations, only 5 
yield usable data after the proton flux filtering. Similarly, 
among the 9 observations with /ovn > 15 L.U. with- 
out proton flux filtering, only 1 yields usable data after 
the proton flux filtering (this observation, 0103861001, 
has Iovii = 17-6 L.U., and is one of the observa- 
tions unaffected by the proton flux filtering). In con- 
trast, 53% of the observations in Table [T] with lovu < 
10 L.U. yield usable data after the proton flux filtering. 
Among the O vm measurements, 9 observations have 
lovm > 5 L.U. without proton flux filtering, but only 
2 of those yield usable data after the proton flux filter- 
ing. In contrast, 51% of the observations in Table Q] with 
^ovin < 5 L.U. yield usable data after the proton flux 
filtering. 

Figure [5] shows the measured oxygen intensities plot- 
ted against Galactic latitude. We have looked for cor- 
relations between the measured inte nsities and Galac - 
tic latitude using Kendall's r (e.g.. iPress et al.l 11992ft . 

12 All the statistical a nalysis in this paper was carried o ut using 
the R software package (R Development Core Team 2008). 
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Fig. 4. — Histograms of the (a) O VII and (b) O VIII intensities. 
The solid black lines show the histograms of intensities obta ined 
without the solar wind proton flux filtering described in Section [3.4l 
and the gray areas show the histograms of intensities obtained with 
this filtering. 

The results are summarized in Tabled In the northern 
Galactic hemisphere, the O vn intensity is significantly 
correlated with Galactic latitude (i.e, the intensity tends 
to increase from the Galactic plane to the north Galactic 
pole). This correlation exists with or without the pro- 
ton flux filtering, and whether or not we exclude data 
from low Galactic latitudes. No such correlation exists 
for O Viii in the north. In the south, if we exclude the 
observations from low Galactic latitudes, we find that 
both the O vn and O viii intensities are significantly 
correlated with latitude - here the correlation implies a 
decrease from the Galactic plane to the south Galactic 
pole. 

Figure |6] compares the oxygen intensities, averaged 
over 10° bins, for the two hemispheres. For each lati- 
tude bin, we compared the mean intensities from the two 
hemispheres using the t test - mean intensities that are 
significantly brighter (at the 1% level) than their coun- 
terparts from the opposite hemisphere are marked with 



solid circles. At high latitudes, the northern hemisphere 
appears somewhat brighter in O vn than the southern 
hemisphere, whereas for O viii there is in general no dif- 
ference between the hemispheres. 

The correlations noted above could ultimately be due 
to variations in the SWCX intensity (although this is 
unlikely to be correlated with Galactic latitude), LB in- 
tensity, observed halo intensity (which in turn could be 
due to variations in intrinsic intensity or absorbing col- 
umn), or any combination thereof. The different corre- 
lations in the two hemispheres, and the results shown in 
Figure HI suggest at least some differences between the 
two hemispheres, and also possible differences between 
the distributions of O vn and O viii emission. Without 
an accurate model for the SWCX emission in each ob- 
servation, we cannot use the above-noted trends to draw 
conclusions about the hot ISM. However, in Section [5731 
we apply various filters to our dataset to remove obser- 
vations likely to be contaminated by SWCX emission, in 
order to study the Galactic halo emission. Such filtering 
greatly reduces the number of usable observations, but 
those that remain should give a more accurate picture 
of the halo than if we were to use the whole, unfiltered 
dataset. 

4.3. Measurements for Directions with Multiple 
Observations 

Many directions have been observed multiple times by 
XMM-Newton. The separations in time between observa- 
tions of the same direction range from ~1 day to several 
years. The contributions to the SXRB from the LB and 
the Galactic halo are not expected to vary on such a short 
time scale. For example, if the LB is filled with 10 6 -K 
plasma, then the sound-crossing time for crossing XMM- 
Newton's field of view (~0.5°) at a distance of 10 pc is 
^1000 yr. Variations in the oxygen intensities measured 
in a given direction must therefore be due to SWCX. As 
a result, multiple observations of a given direction are 
important as they can be used to constrain models of 
SWCX emission, in particular the time-varying aspects 
of such models. 

In practice, the pointing directions for XMM-Newton 
observations of the same target are rarely identical. We 
therefore searched Table Q] for sets of observations whose 
pointing directions were within 0.1° of each other (cf. the 
XMM-Newton field of view is ~0.5° across). We found 
69 such sets from the set of 586 good observations in 
Table [U 

The oxygen line intensities from directions with mul- 
tiple observations are shown in Table O Column 1 con- 
tains a unique number (1-69) which identifies each set 
of observations of nearby directions. Column 2 contains 
the number of observations in each set. Column 3 con- 
tains the XMM-Newton observation IDs of these observa- 
tions. Columns 4 and 5 contain the Galactic coordinates 
(I, b) of the pointing direction. Columns 6 through 9 con- 
tain the O vn intensity, the 68% confidence interval on 
the O vn intensity, the O viii intensity, and the 68% 
confidence interval on the O VIII intensity, all obtained 
without the proton flux filtering described in Section [331 
Columns 10 through 13 contain the corresponding values 
obtained with the proton flux filtering. Missing values in 
columns 10 through 13 indicate observations that were 
unusable after the proton flux filtering. 
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Fig. 5. — Variation of the observed oxygen line intensi ties with Galactic latitude. Panel (a) shows the O VII intensities obtained without 
the solar wind proton flux filtering described in Section 13.41 and panel (b) shows the O VII intensities obtained with this filtering. Panels 
(c) and (d) show the corresponding O VIII intensities. 
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Fig. 6. — Variation of the observed oxygen line intensities with Galactic latitude, grouped in 10° bins. The vertical errorbars ind icate the 
errors on the means. Panel (a) shows the O VII intensities obtained without the solar wind proton flux filtering described in Section l3.4l and 
panel (b) shows the O VII intensities obtained with this filtering. Panels (c) and (d) show the corresponding O VIII intensities. Datapoints 
marked with a solid circle are significantly brighter (at the 1% level) than the corresponding datapoint from the other hemisphere. 
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Fig. 7. — Histograms of / — min(7) for (a) O VII and (b) O VIII, 
where min(7) is the minimum measured intensity in the same di- 
rection as the / measurement. These histograms were constructed 
from the data in Table [5] The solid black lines show the results 
obtaine d wi thout the solar wind proton flux filtering described in 
Section l3.4l and the gray areas show the results obtained with this 
filtering. For each of the 69 sets of observations in Table [5] there 
is, by definition, an observation with / — min(7) = 0; these obser- 
vations are omitted. 

For each of the 69 sets of observations in Table [SJ we 
find the minimum intensity, min(Jovn) or min(Jovin)- 
Then, for each observation in Table [5j we calculate 
Jo vii - min(Jovii) and Joviii - min(Joviii), where 
min(Jovn) or min(Toviii) is the minimum measured in- 
tensity for that direction. The difference / — min(/) can 
be attributed to SWCX. This SWCX intensity is actu- 
ally a lower limit, because SWCX may have contributed 
photons to the dimmest observations, as well as too the 
brighter observations. 

Figure [7] shows histograms of lovn — niin(Jovn) and 
Jo viii - min(Jo vm), obtained with and without the solar 
wind proton flux filtering described in Section 13.41 For 
each of the 69 sets of observations in Table [S] there is, 
by definition, an observation with I — min(J) = 0. These 
observations are omitted from the histograms in Figure[7l 



The histograms in Figure [7] show that the measured 
enhancements due to SWCX are typically <4 L.U. for 
O vn and <2 L.U. for O VIII. However, there are more 
extreme enhancements. The largest measured enhance- 
ment for O vn is 26 L.U., and there are two other obser- 
vations with enhancements that exceed 10 L.U.. These 
observations are from datasets 12, 16, and 26 in Table [SJ 
The spectra from these sets of observations are shown in 
Figure |5fa)-(f), and the brightest and faintest O VII in- 
tensities for these directions are shown in the first three 
rows of Table [6] The brightest O vin enhancement is 
8 L.U., for dataset 49. This is the only O vin enhance- 
ment in our survey that exceeds 5 L.U.. The spectra are 
shown in Figure[Hg)-(h), and the intensities are in the fi- 
nal row of Table [H It should be noted that these extreme 
enhancements are only seen when we do not apply the 
proton flux filtering described in Section 13^41 When this 
filtering is applied, we find Jovn — rain(Jovn) < 4 L.U. 
and Jo vm — rnin(Jovin) < 2.5 L.U.. 

The extreme O vn enhancements shown in Fig- 
ure [8] and Table [6] are particularly noteworthy, as 
they are much larger than most previ ously reported 
O vn SWCX enhancements ( ~3-7 L.U.: iSnowden et all 
2004 iFuiimoto et all l2007t iHenlev fc Sheltonl 12008). 
Koutroumpa et all (|2007f) have reported O vn SWCX 



enhancements of up to 10 L.U. for some observations of 
the Lockman Hole. However, we do not present results 
for the three observations of the Lockman Hole exhibit- 
ing the brightest O vn enhancements, because we find 
that these observations are badly contaminated by soft 
protons. In particular, for obs. 0147510901 the XMM- 
ESAS software yielded no good time at all for the MOS1 
exposure, and obs. 0147510801 and 0147511101 failed our 



^totai/^oxgai ^ 2 requirement (see Section |4~2]) . 

5. DISCUSSION 

The main purpose of this paper is to present the 
first measurements from our XMM-Newton survey of the 
SXRB. In Section l5Tl we discuss possible systematic er- 
rors which could be affecting these measurements. We 
also discuss some of the implications of our results. In 
Section 15.21 we discuss the results obtained from direc- 
tions with multiple observations, and the implications of 
these results for SWCX. In Section 15.31 we look at the 
oxygen emission from the Galactic halo. We apply var- 
ious filters to our measurements in an attempt to mini- 
mize the SWCX contamination. However, because more 
sophisticated methods for removing SWCX contamina- 
tion are unavailable, and because we only have data for 
one third of the sky, the results for the halo must be 
considered preliminary. 

5.1. Possible Systematic Errors 

In this section, we discuss possible systematic errors 
which could bias our intensity measurements. In partic- 
ular, in Section [5. 1.1 1 we investigate possible contamina- 
tion of our SXRB spectra by photons in the wings of the 
point spread functions of bright sources. In Section [5. 1.21 
we investigate if the residual soft proton contamination 
has a systematic effect on our measurements. Because of 
this soft proton contamination, we had to fix the normal- 
ization of the extragalactic background in our spectral 
analysis. In Section 15.1.31 we investigate if the value we 
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Fig. 8. — MOS1 (left) and MOS2 (right) spectra from our su rvey that exhibit the strongest SWCX emission. The spectra were extracted 
without the solar wind proton flux filtering described in Section l3.4l ftho observations exhibiting the brightest SWCX emission were unusable 
after this filtering). The dataset number refers to the dataset numbers in Table[3] In each panel, the black spectrum exhibits the brightest 
O VII (a— f) or O VIII (g-h) emission, and the red spectrum the faintest O VII or O VIII emission. The blue and green spectra, where 
plotted, are intermediate. The O VII and O VIII lines are at ~0.57 and ~0.65 keV. The bright lines at 1.49 and 1.75 keV are the Al and Si 
instrumental lines. 
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used for this normalization (10.5 photons cm 2 s 1 sr 1 
keV - at 1 keV) significantly affects our results. 

5.1.1. Contamination from Bright Sources 

Although bright sources were removed from the XMM- 
Newton observations, and although we tended to err on 
the side of choosing larger source exclusion radii, it is 
possible that photons in the wings of the XMM-Newton 
point spread function could be contaminating our spec- 
tra of the SXRB. Bright sources with non-thermal spec- 
tra should not be a problem. However, bright sources 
with thermal spectra, such as stars, could contribute line 
emission photons to our SXRB spectra, potentially bias- 
ing our SXRB line intensity measurements. 

To investigate if thermal emission from bright sources 
affects our SXRB measurements, we selected observa- 
tions of stars for which the central source had been re- 
moved by hand (we chose only observations for which the 
central source was the only object removed by hand). For 
these observations, we increased the radius of the source 
exclusion region from its original value, and measured 
the oxygen intensities as a function of the source exclu- 
sion radius. If contamination from the central source 
were a problem, we would expect the SXRB intensities 
to decrease with increasing source exclusion radius. 

The results of this experiment are shown in Figure [SJ 
Although there is some variation in the SXRB oxygen in- 
tensities as we increase the source exclusion radii, the in- 
tensities do not systematically decrease as the source ex- 
clusion radii are increased. For each observation, and for 
each of the two lines, we have used x 2 to test if the mea- 
sured intensities as a function of source exclusion radius 
are consistent with no variation from the intensity mea- 
sured with the original source exclusion radius. At the 
5% level, only the O vn intensity from obs. 0200370101 
shows significant variation with source exclusion radius. 
However, as can be seen in Figure EJa), the variation is 
non-monotonic, which is not what we would expect if 
the central source were contaminating the SXRB spec- 
trum. Furthermore, for this particular observation the 
central source is not bright. We therefore conclude that 
our SXRB spectra are not significantly contaminated by 
thermal emission from bright sources. 

5.1.2. Soft Proton Contamination 

Despite the cleaning of the data described in Sec- 
tion 13.11 some soft proton contamination may remain 
in the spectra. We modeled this residual contamination 
as a broken power-law in our spectral analysis. Here we 
wish to examine whether or not this contamination sig- 
nificantly affects our intensity measurements. 

To investigate the extent to which the soft proton con- 
tamination affects our measurements, we used the results 
from directions with multiple observations. For a given 
direction, the variation in the intensity is expected to 
be due to SWCX. However, if the presence of soft pro- 
ton contamination biases the intensity measurements, we 
would expect correlations between measures of the soft 
proton contamination and / — min(7), where min(J) is 
the minimum intensity measured in the same direction 
as the I measurement (see Section [473]) . 

Figure [10] shows lovn ~ min(Jovn) and lovin — 
min(Jovin) against F^~lJ F^ aV which is a measure of 



the soft-proton c ontamination (see Section 14. 2\ . Using 
Kendall's r fe.g.. iPress et all ll992) we find there is no 
significant correlation between the oxygen intensity and 
the amount of soft proton contamination. This state- 
ment is also true if we use other measures of the soft 
proton contamination, such as the normalization of the 
broken power-law (at 1 keV), or its spectral index below 
the break at 3.2 keV. Therefore, soft proton contami- 
nation does not seem to have a systematic effect on our 
intensity measurements. 

5.1.3. The Normalization of the Extragalactic Background 

As mentioned in Section 14. 1\ we were unable to in- 
dependently constrain the normalization of the extra- 
galactic background, because of the broken power-law 
that we used to model the residual soft-proton con- 
tamination. We therefore had to assume a normal- 
ization - we used 10.5 phot ons cm" 2 s" 1 s r" 1 k eV~ 
at 1 keV (IChen et all fl997h . IChen et al.l ([l997h ob- 
tained this value after removing a few bright sources with 
^o.5-2. o > 5 x 10" 14 erg cm" 2 s -1 , and so we too re- 
moved sources down to this flux level. 

iMoretti et all (|2003D present X -ray source counts in 
the 0.5-2.0 keV band obtained from shallow wide-field 
and deep pencil-beam surveys carried out with ROSAT, 
Chandra, and XMM-Newton. Using their results for 
the source flux distribution, we find that sources with 
^0.5-2.0 < 5 x 1Q _i4 erg cm -2 s -i contr ib u te a total 

0.5-2.0 keV flux of 5.46 x 10" 12 erg cm" 2 s" 1 deg~^ . 
Assuming a power-law index of 1.46 (jChen et al.lll997h . 
this corresponds to a normalization of 7.9 photons cm" 2 
s" 1 sr" 1 keV" 1 at 1 keV, in contrast to the value of 
10.5 photons cm" 2 s" 1 sr" 1 keV -1 that we used. 

We examined the effect of our assumed extragalac- 
tic background normalization on our results by repeat- 
ing the measurements described in Section |4. 11 but this 
time using an extragalactic background normalization of 
7.9 photons cm -2 s" 1 sr -1 keV -1 . The results obtained 
with the two different extragalactic background normal- 
izations are compared in Figure 111! 

In general, using the lower normalization for the ex- 
tragalactic background results in slightly lower oxygen 
intensities. Lowering the extragalactic background nor- 
malization increases the normalization of the soft-proton 
broken power-law, which in turn tends to decrease the in- 
tensities of the thermal emission components, including 
those of the oxygen lines. However, it should be noted 
that the differences are generally not significant within 
the errorbars. In addition, our general conclusions are 
not affected by these differences. 

5.2. Directions with Multiple Observations: 
Implications for Solar Wind Charge Exchange 

Multiple observations of individual directions are use- 
ful because they allow us to study the variation in SWCX 
X-ray intensity. Such observed variations can be used to 
constrain models of SWCX emission. As was noted in 
Section 14731 the measured O vn and O VIII enhancements 
due to SWCX are typically <4 and <2 L.U., respectively 
(see Figure [7]) although some observations exhibit much 
larger intensity enhancements (see Figure [8]). In this sec- 
tion, we discuss the variations in the oxygen intensities 
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Fig. 9. — (a) O VII and (b) O vm intensities as a function of the radius used to exclude the central source. For each observation, the 
intensities are plotted as the differences from the intensity measured using the original source exclusion radius. The curves have been 
shifted upwards by 0, 2, 4, ... L.U. for clarity. 



seen in directions that have been observed multiple times, 
and the implications of these variations for SWCX. 

In a collisionally excited plasma, the brightest com- 
ponent of the Ken emission from an He-like ion is the 
resonance ls2p 1 P 1 — > Is 2 1 Sq line. However, if the 
Ka emission is produced by charge exchange, the lower- 
energy forbidden ls2 s 3 Si — > Is 2 1 So line dominates (e.g., 
iWargelin et~aTll2008D . For example, in a plasma in col- 
lisional ionization equilibrium with T ~ few x 10 6 K, 
the O vii forbidden line is roughly half as bright as the 
resonance line (using line emissivity data from APEC), 
whereas the O vn forbidden line yield from charge ex- 
change between Q +7 and He is ~5 tim es the reso- 
nance line yield (jKrasnopolskv et al.ll2004T ). (Note that 
a recombining interstellar plasma would also produce a 
bright forbidden line; e.g., see Figure 26 in[Shelton|[l999.) 
As the splitting between the O vn resonance and forbid- 
den lines is 12.8 eV (from APEC) and the energy bin 
size in the XMM-Newton RMF is 5 eV, we might expect 
to see a shift in the O vn centroid toward lower energies 
in observations with brighter SWCX emission. Such a 
shift could potentially be used as a diagnostic of SWCX 
contamination. 

Figure fTS] shows histograms of the centroid energy 
of the O vn emission, i?ovn, for different ranges of 
^ovu — rniii(Jovn) (i-e., for different levels of enhanced 
SWCX emission). We take the instrumental gain shift 
between observations to have unobservably small effects 
on the apparent line centroids, because we find no mea- 
surable variation in the O vm line centroid energy in 
a sample of observations (probably partly due to the 



insensitivity of our analysis to line shifts small than 
a few eV; see below). There appears to be a shift 
in -Eovn toward the energy of the forbidden line for 
4 L.U. < Iovii — niin(Jovn) < 8 L.U., but not for 
^ovu — rnin(Jovii) > 8 L.U.. Therefore, enhancements 
in the O vn intensity are not clearly associated with 
shifts in the centroid energy toward that of the forbid- 
den line, at least not to the extent that -Eovn could be 
used as a diagnostic of SWCX contamination. In fact, 
X 2 tests show that all the histograms in Figure [12j ex- 
cept for the Jo vn — rniii(Jovn) = L.U. histogram, 
are consistent with a Gaussian distribution centered on 
-E'OVii — 0.5675 keV (roughly midway between the ener- 
gies of the forbidden and resonance lines) with a standard 
deviation of 5 eV. 

The lack of an observable shift toward the forbidden 
line energy in observations with enhanced O vn emis- 
sion is most likely due to the uncertainty in Ebvn- Be- 
cause we used a S function for the O VII emission, the fit 
statistic (x 2 ) is insensitive to changes in £bvn within an 
RMF energy bin (each of which is 5 eV wide); i.e., the 
model intensity integrated between, say, E\ — 0.565 keV 
and E2 — 0.570 keV, and hence the corresponding model 
count spectrum, will be the same no matter where Eo vn 
lies between E\ and E2, and so x 2 omv changes when 
-Eovii moves from one RMF bin to the next. As a re- 
sult, plotting x 2 as a function of -Eovn does not result in 
a smooth parabola, but instead results in a stepped func- 
tion with the steps at the boundaries of the RMF energy 
bins. With such a x 2 curve, we find that the XSPEC 
error command is generally unable to calculate the un- 
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certainty on Eq vii (which is why we do not quote errors 
for i?ovii in Tables [TJ and O . However, using XSPEC's 
steppar command to estimate the uncertainty on Eo viii 
we find that the 90% confidence interval typically spans 
>10 eV (i.e., similar to or greater than the splitting be- 
tween the O vii resonance and forbidden lines). There- 
fore, it appears that we cannot measure -Eovii with 
XMM-Newton with sufficient precision to use -Eovii as 
a diagnostic of SWCX contamination. However, the XIS 
cameras on Suzaku, which have a higher spectral resolu- 
tion than XMM-Newton's EPIC-MOS cameras, may be 
able to detect a shift in the O Vii centroid toward the for- 
bidden line energy in SWCX-contaminated observations. 

In Section [5] we noted that times of enhanced SWCX 
emission have been observationally as sociated with 
times o f enhanced solar wind p ro ton flux dCravens et al.l 
200lt ISnowden et all l200l iFuiimoto et al.l 120071: 
Carter fc Sembavl 120081: IKuntz fc Snowdenl I2008al ). 
Such an association is at least partly expected, as an 
increase in the solar wind proton flux striking the Earth 
will increase the SWCX emission from the geocorona. 
Figure [T3] shows how the oxygen intensities vary with 
the average solar wind proton flux for 68 of the 69 sets of 
observations in Table [S](dataset 64 is not plotted, as only 
1 of the 2 observations has a proton flux measurement). 

For many of the sets of observations plotted in Fig- 
ure 1131 there is a general trend that the oxygen inten- 
sity increases with the solar wind proton flux. However, 
this trend is by no means universal; for example, for 
datasets 31 (panels (g) and (u)), 39 (panels (h) and (v)), 
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Fig. 11. — Comparison of the oxygen intensities obtained with 
extragalactic norm alizations of 10.5 photons cm -2 s _1 sr — 1 keV 
llChen e t al. 1997; abscissae) and 7.9 photons cm -2 s _1 sr™ 1 
keVj 1 (calculated using X-ray source counts from ICToretti et al.l 
2003; ordinates). The top panel shows the results for O VII, and 
the bottom panel for O VIII. The dashed lines indicate equality. 

and 43 (panels (i) and (w)), the intensity decreases with 
increasing solar wind proton flux. Furthermore, some 
datasets show much stronger increases in SWCX inten- 
sity with increasing solar wind proton flux than others; 
for example, compare datasets 16 (panel (d)) and 49 
(panel (x)) with the other datasets in their respective 
panels. 

The results in Figure [T3] show that the solar wind pro- 
ton flux alone is not a good indicator of the amount of 
SWCX contamination in a SXRB spectra. This is not 
surprising for a number of reasons. Firstly, the solar 
wind proton flux is measured in the vicinity of the Earth, 
and so is insensitive to localized solar wind enhance- 
ments (such as coronal mass ejecti ons) moving across 
the l i ne of sight far from the Earth (|Koutroumpa et all 
120071: iHenlev fc Sheltonl 120081 ). Secondly, a set of obser- 
vations taken over several years may exhibit variation in 
the heliospheric SWCX emission due to the solar cycle 
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Fig. 12. — Histograms of Eq vii (the energy of the O VII centroid) 
for different ranges of Iq vii — min(7o vn)i where min(/o Vii) is the 
minimum measured intensity in the same direction as a given Iq VII 
measurement. The arrows mark the energies of the forbidden and 
resonance lines. 

(|Robertson fe Cravens! l2003al; IKoutroumpa et al.|[2006l ). 
which would be independent of the near-Earth solar wind 
proton flux. Finally, although an increase in the solar 
wind proton flux will tend to increase the overall bright- 
ness of the geocoronal emission, the amount of geocoro- 
nal emission seen in a given observation will depend on 
which part of the magnetosheath the sight-line passes 
through, with t he brightest emission coming from the 
sub-solar region (|Robertson fc Craven s 2003b|. Because 
of XMM-Newton^ eccentric orbit, different observations 
of the same directio n can sample different pa rts of the 
magnetosheath (e.g. JKuntz fc Snowdenll2008aj ). 

We have investigated whether or not XMM-Newton 
sightlines that pass close to or through the sub-solar re- 
gion of the magnetosheath lead to increased oxygen in- 
tensities. For each observation, we quantify how close 
the XMM-Newton sightline gets to the sub-solar region 
as follows. We use the orbital data file to establish XMM- 
Newton^ position during the observation. For each time 
during the observation, we step along the sightline, and 
for each point along the sightline that lies between the 
magnetopause and the bowshock, we measure the Earth- 
centered angle 9 between that point and the Earth-Sun 
line. We use the minimum value of 9, # m i n , at each 
time during the observation to quantify how close the 
XMM-Newton sightline gets to the sub-solar region - 
the smaller 9 m i n is, the closer the sightline is to the 
sub-solar region, and 9 m i n — 0° means that the sight- 
line crosses the Earth-Sun line in the magnetosheath. 
In general, 9 m [ n varies during the course of an XMM- 
Newton observation. Figure [14] illustrates three differ- 
ent types of observation relevant to this discussion. For 
observation 1, the sightline passes through the magne- 
tosheath throughout the observation, and so 9 min is de- 
fined throughout. For observation 2, is defined for 
only part of the observation. For observation 3, the sight- 



line never passes through the magnetosheath, and # m i n 
is undefined throughout the observation. 

Figure [15] shows I— min(J) for O vii and O viii plotted 
against 9 m in- As noted in the figure caption, the differ- 
ent symbols indicate the different types of observation 
illustrated in Figure 1141 Apart from the two observa- 
tions exhibiting the brightest O VII enhancements, which 
have smaller-than- typical values of m i n , there is no clear 
tendency for sightlines that pass closer to the sub-solar 
region of the magnetosheath to produce larger oxygen in- 
tensity enhancements. Our results indicate that a single 
factor such as the solar wind proton flux or the closeness 
of the sightline to the sub-solar region is usually not suf- 
ficient for determining if an observation is likely to be 
SWCX contaminated. 

5.3. Oxygen Emission from the Galactic Halo 

In order to study the emission from the Galactic halo, 
we must first remove the foreground emission. In Sec- 
tion 15.3.11 we apply various filters to our observations in 
order to reduce the SWC X contamination. W e then use 
ROSAT shadowing data (jSnowden et al.ll2000j) to model 
the foreground emission (due to SWCX and/or the LB) 
that remains after this filtering. We subtract this fore- 
ground emission and calculate deabsorbed halo intensi- 
ties. In Section 15.3.21 we compare the halo intensities 
with a simple plane-parallel model for the halo, and in 
Section l5.3.3l we look at the O vn/0 viii intensity ratio. 

5.3.1. Removing the Foreground Emission 

To reduce the SWCX contamination, we used only 
the results obtained with the proton flux filtering de- 
scribed in Section 13.41 As was noted in that section, 
the proton flux filtering will only help reduce contamina- 
tion from geocoronal SWCX emission and heliospheric 
SWCX emission produced near the Earth. We there- 
fore applied additional filters to our data to help fur- 
ther reduce the heliospheric SWCX contamination. In 
particular, we removed observations of low ecliptic lat- 
itudes (|/3 1 < 20°) and observations taken during high 
solar activity, as these observations are expected to be 
more strongly contaminated by heliospheric SWCX (see 
Section[2]). Although the transition from solar maximum 
to solar minimum is gradual, we have taken 00:00UT on 
2005 Jan 01 (MJD = 53371) as the boundary between 
high and low solar activity. 13 At the time of writing, 
we are still at solar minimum, so all observations with 
MJD > 53371 are considered to be at low solar activ- 
ity. After we applied all these filters, just 43 observa- 
tions remained. As we wish to study the halo, we re- 
moved a further 4 observations with |6| < 20°. The lo- 
cations of the remaining 39 observations on the sky are 
shown in Figure [TBI Note that the region with |/3| < 20° 
cuts diagonally across the region with 120° < I < 240°, 
so both Galactic hemispheres are approximately equally 
sampled. 

Despite the above filtering, some foreground oxygen 
emission (either from SWCX or the LB) may have re- 
mained in our s pectra. We mod e led th is foreground emis- 
sion using the iSnowden et al.l (|2000( ) catalog of SXRB 

13 This date was estimated from sunspot data ob- 
tained from the National Geophvical Data Center 
jhttp:/ /www. ngdc.noaa.gov /stp / SOLAR /ftpsuns potnumber.htmlj l 
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Fig. 13. — Oxygen intensity versus average solar wind proton flux, for directions with multiple observations. Each panels shows 4 or 5 sets 
of observations, in which each set consists of multiple coincident observations. Panels (a)-(n) show the O VII intensity, and panels (o)— (ab) 
the O VIII intensity. The intensities were obtained without the solar wind proton flux filtering described in Section 13.41 The bar in the 
lower-right corner of most panels indicates the typical error bar. The numbers in the legends indicate the dataset number from Table [5] 
and, in parentheses, the number of observations in that dataset with solar wind proton flux measurements. The lines are used to join 
observations from the same dataset. Observations without proton flux measurements are not plotted. Note that dataset 64 is not plotted, 
as only 1 of the 2 observations has a proton flux measurement. 
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Fig. 14. — Illustration of the <9 m i n parameter for three different 
types of XMM-Newton observation. The solid curves sho w the 
magnetopause and the bowshock (from Sprcitcr et al. 1966). The 
dotted ellipse shows the XMM-Newton orbit (note that the orbital 
orientation relative to the solar direction changes during the course 
of the year). The solid sections of the ellipse show XMM-Newton's 
position during three hypothetical observations of a direction indi- 
cated by the arrows. For observation 1, f9 min is defined throughout 
the observation. For observation 2 
observation. For observation 3 
observation. See the text for more details 



m i n is defined for part of the 
min is undefined throughout the 



shadows. This catalog contains foreground and back- 
ground R12 (1/4 keV) count-rates for 378 shadows in 
the ROSAT All-Sky Survey. For each of our XMM- 
Newton observing directions, we found the 5 nearest 
shadows in the catalog, and averaged their foreground 
count-rates, weighted by the inverses of their distances 
from the XMM-Newton pointing direction; i.e., 



Average foreground R12 count-rate = 



(2) 



where Ri is the foreground R12 count-rate for the 
ith shadow, whose center is at an angular distance 9i 
from the XMM-N e wton pointing direction. Using a 
iRavmoncT fc Smith ([19771 and updates) model with T = 
10 6 08 K (jSnowden et al.ll2000D to model the foreground 
emission, we converted the foreground count-rates calcu- 
lated above to emission measures. 14 We then used these 
emission measures with line emissivity data from APEC 
to calculate foreground O vn and O vni intensities, again 
assuming T = 10 6 08 K. The foreground O VII intensities 
calculated in this way are plotted in Figure [T7] The fore- 
ground intensity tends to increase with Galactic latitude. 
The foreground O vni intensities follow the same trend, 
but are ~100 times smaller. 

Using this model to calculate the foreground oxygen 
intensities, /f g , we can calculate the deabsorbed halo in- 
tensities, /halo, from the observed intensities, 7 b s : 

/halo = (/ b s -/fg)e <TiVH ! (3) 
where a is the photoelectric absorption cross-section and 
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14 We used a Raymond & Smith model for this pur- 
ose because APEC is inaccurate in the 1/4 keV band; see 
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Fig. 15. — I — min(/) against f? min for (a and b) O VII and (c) 
O VIII. Panel (b) shows the same data as panel (a), but with 
a narrower y-axis range. Observati ons for which 6 mln is defined 
throughout (observation 1 in Figure 1 14 I t are shown by horizontal 
bars indicating the range of t? m i n during the observation. Obser- 
vations for which 8 mln is defi ned for only part of the observation 
(observation 2 in Figure I14H are shown by arrows, the left-hand 
ends of which indicate the minimum value of 9 m i n during the ob- 
servation. Observations for which 6> m i n is undefined throughout 
(observation 3 in Figure [T4l are shown by the crosses. 



A'h is the hydrogen column density. For O VII we used 
a = 6.965 x 1CT 22 cm 2 , calculated for E yu = 0.57 keV, 
and for O VIII we used a = 4.740 x 10~ 22 cm 2 , calculated 
for Eo vni = 0.654 ke V. These cross-sections were calcu- 
lated using data fromlBalucihska -Church fc McCammon 
(1992), wit h a revised He cros s-section from lYan et al 
(1998), and lWilms et al.l (|2000( ) interstellar abundances 
For JVh we used the H I col umn density from the LAB 
survey (jKalberla et al.l 120051 ). 

The region with 120° < I < 240° includes two 
X-ray-bright reg ions: the Mon o gem Ring (a super- 
nova remnant; iPlucinskv etHI 119961 ) and the Eri- 
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Fig. 16. — All-sky Hammer-Aitoff projection in Galactic coordi- 
nates, centered on the Galactic Anticenter, showing the 3 9 ob ser- 
vations that remain after the filters described in Section 15.31 are 
applied. The light gray band shows the region with ecliptic lati- 
tude |/3 1 < 20°, while the dark gray band shows the region with 
Galactic latitude |6| < 20°. The dashed lines outline two X-ray- 
bright regions: the Monogem Ring in the north and the Eridanus 
Enhancement in the south. 

2.5 

s * 

=A 2 » * " 



zz v 

> 

O v 9 v 



£ * Northern hemisphere : 

v Southern hemisphere 

10 20 30 40 50 60 70 80 90 

|b| (cleg) 

Fig. 17. — Fore ground O VII intensiti es, calculated using SXRB 
shadow data from Snowdcn ct al. (2000), against Galactic latitude. 

danu s Enhancement (a su perbubble; iBurrows et al.1 
119931: ISnowden et al.l 11995a!) . These features produce 
emission that is neither from the foreground (LB and/or 
SWCX) nor from the halo. As a result, the above- 
described procedure will not yield accurate halo intensi- 
ties for observations within these features. The Monogem 
Ring lies within the excluded \j3\ < 20° region, and so is 
not a problem. Three of the 39 observations shown in 
Figure 1161 however, are toward the Eridanus Enhance- 
ment. We therefore removed these three observations 
from our subsequent analysis. 

5.3.2. A Plane-Parallel Model for the Halo Emission 

Here, we examine a simple plane-parallel model for the 
Galactic halo. In such a model, the intrinsic emissiv- 
ity, e, of the halo gas is assumed to depend only on the 
height above the disk, z. Models in which the density 
and temperature vary exponentially with height or are 
constant within a given height range are subsets of the 
plane-parallel model. For such a model, the intrinsic halo 
intensity for a given direction depends only on cosec|6|; 
i.e., 

4aio0) = l9ocosec|b|, (4) 

where /go = (1/4tt) J °° e(z)dz is the intrinsic halo inten- 
sity at |6| = 90°. 



We fitted the above model to the deabsorbed halo 
intensities that we derived from our observations us- 
ing equation ([3]). We fitted the model to the northern 
and southern Galactic hemispheres independently, using 
weighted least squares. Although most of our measure- 
ments have asymmetrical error bars, to simplify the fit- 
ting we assumed symmetrical errors, with the error on a 
given intensity being equal to the larger of the positive 
and negative errors. 

The deabsorbed halo intensities are shown in Figure fTSl 
along with the best-fitting plane-parallel halo models 
(shown with solid gray lines). For both lines, /go is 
slightly larger in the southern hemisphere. For O VII, 
/go = 2.9 ± 0.3 L.U. in the south, against 2.1 ± 0.2 L.U. 
in the north. The corresponding values for O VIII are 
0.90 ±0.13 L.U. in the south and 0.54 ±0.07 L.U. in the 
north. The larger values of /go in the southern hemi- 
sphere may be due to the cluster of datapoints near 
b = —20°. These observations are all near M31, and 
so may be contaminated by emission from M31's own 
halo. If we remove this cluster of datapoints, we obtain 
the models shown by the dashed gray lines in Figure 1181 
In this case, there is no significant difference between the 
two hemispheres: the new values of /go in the south are 
1.8 ± 0.4 L.U. for O vn and 0.5 ± 0.2 L.U. for O VIII. 

There is some scatter in the halo intensity about the 
plane-parallel model. This suggests a patchiness to 
the ha lo emission, as previously noted bv lYoshino et al.l 
(2009). In addition, the O vn residuals are significantly 
correlated (at the 5% level) with Galactic latitude in the 
northern hemisphere, suggesting that the plane-parallel 
model may not be a good description of the general dis- 
tribution of emitting material in the halo. However, 
this correlation is dominated by the two outermost dat- 
apoints, with b — 32.7° and 81.1° - if these two points 
are removed, the correlation is no longer significant. We 
therefore cannot currently rule out the plane-parallel 
halo model. However, our completed survey, spanning 
the whole range of I, and ideally combined with a SWCX 
model that would allow us to use a larger fraction of our 
observations, should allow us to distinguish between dif- 
ferent halo models (say, a plane-parallel model versus a 
Galactocentric model). 

5.3.3. The Halo O vil/O VIII Ratio 

Figure \W\ shows the halo O vn/O vin intensity ratio 
plotted against Galactic latitude. These ratios were cal- 
culated from the deabsorbed oxygen intensities, derived 
from the observations using equation (|3]). Also shown 
in Figure [19] are the expected ratios for thermal plas- 
mas in equilibrium at various temperatures, calculated 
using line emissivity data from APEC. The expected 
O vil/O vin intensity ratio decreases with increasing 
temperature as the plasma becomes more highly ionized. 

The O vil/O vin ratios in Figure [T9l typically imply 
a halo temperature of ~2-2.5 x 10 6 K. Although there 
is some scatter in the datapoints in Figure [T9l the large 
error bars mean that we cannot tell whether or not there 
is real variation in the temperature of the Galactic halo. 

The halo temperature inferred from the O vil/O vin 
ratios is in good agreement with the results of studies of 
the Galactic halo with XMM-Newton or Suzaku, which 
have obtained temperatures of ^2-3 x 10 6 K, assum- 
ing (as we have implicitly done so) a single tempera- 
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Fig. 18. — Deabsorbed halo (a) O VII and (b) O VIII intensity 
against Galactic latitude, compared with a plane parallel model 
for the Galactic halo (equation The solid gray lines show the 

best-fitting models obtained by fitting to each hemisphere inde- 
pendently. The residuals are for these models. The dashed gray 
lines show the best-fitting models obtained after the cluster of dat- 
apoints near b = —20° was removed. 
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Fig. 19. — Deabsorbed halo O vn/O VIII intensity ratio against 
Galactic latitude. The dashed lines show the ratios expected for a 
plasma in collisional ionization equilibrium with T = 1.5, 2.0, 2.5, 
and 3.0 X 10 6 K (from top to bottom). 



ture for the halo (iSmith et al|2007t iGaleazzi et aJj|2007t 
lYoshino et ail 120091 iLei et alj|2009t iGupta et all 120091) . 
While some studies find that an isothermal halo model is 
unable to explain all the available ultraviolet and X-ray 
data for the hal o (|Yao fc Wang|[2TM ISheTton et alJl2007l : 
ILei et all 120091 ) . such a model is useful for characteriz- 
ing the X-ray emission. iKuntz fc Snowdenl (|2000fl used 
a two-temperature model of the halo in their ROSAT 
All-Sky Survey analysis. The halo temperature inferred 
from our line intensity ratios lies between the temper- 
atures of their two components ((I.I+04) x 10 6 and 
(2.9±g;§) x 10 6 K), and is in reasonable agreement with 
the temperature of their hotter component. 

As noted above, the O Vll/O VIII intensity ratios, and 
hence the inferred halo temperatures, have large error 
bars. Tighter constraints on the halo temperature can be 
obtained by fitting thermal plasma models to the spectra, 
as this technique uses more of the information contained 
in the spectra. In a forthcoming paper we will present 
such an analysis of our spectra, and also describe the 
implications of the results for models of the hot halo 
(D. B. Henley et al., in preparation). 

6. SUMMARY 

We have presented measurements of the SXRB O vn 
and O viii intensity between I = 120° and I = 240°, 
extracted from archival XMM-Newton observations. We 
have not restricted ourselves to blank-sky observations 
- if an observation target is not too bright or too ex- 
tended, we excluded a region surrounding the target, and 
extracted a SXRB spectrum from the remainder of the 
field of view. 

In an attempt to reduce SWCX contamination, we re- 
moved times of high solar wind proton flux from the data. 
We measured oxygen intensities both with and without 
this proton flux filtering. Without the filtering, we ob- 
tained measurements from 586 XMM-Newton observa- 
tions, and with the filtering from 303 observations. Four 
observations appear in the latter set but not in the for- 
mer (see Section \4. 2 [) . so we have obtained measurements 
from a total of 590 XMM-Newton observations. 

We have found a very large range of oxygen intensi- 
ties: 0.5 to 31.3 L.U. for O vn and 0.0 to 11.3 L.U. for 
O viii. For a total of 69 directions we have multiple 
observations, whose variation in the oxygen line intensi- 
ties can be used to constrain models of SWCX emission. 
Some observations exhibit extremely bright SWCX emis- 
sion, the brightest being an enhancement in the O vn 
intensity of ^25 L.U. over two other observations of the 
same direction. However, most SWCX enhancements are 
<4 L.U. for O vn and <2 L.U. for O VIII. 

For He-like Ko emission due to SWCX, the forbidden 
line is expected to be the brightest component, whereas 
for a hot collisionally excite d plasma the resonan ce line 
is expected to be brightest (Wargcli n et al.|[2~008|) . How- 
ever, for observations exhibiting enhanced emission due 
to SWCX, we do not see a clear tendency for the O vn 
centroid energy to shift toward that of the O vn for- 
bidden line, apparently because the uncertainties in the 
measured O vn centroids are too large. We also find that 
enhanced SWCX emission is not univerally associated 
with increased solar wind flux; nor is increased SWCX 
emission clearly associated with the sightline passing 



22 



HENLEY AND SHELTON 



close to the sub-solar region of the magnetosheath. 

We have used our measurements to look at the oxy- 
gen emission from the Galactic halo. To this end, we 
applied various filters to our results in an attempt to 
reduce SWCX contamination. As well as the above- 
mentioned proton flux filtering, we removed observations 
from low ecliptic latitude and observations that were 
taken around so lar maximum. We a lso used ROSAT 
shadowing data (jSnowden et al.l [20QOO to model the re- 
maining foreground emission. The deabsorbed halo in- 
tensities from our culled dataset show some scatter about 
the predictions of a simple plane-parallel model, indicat- 
ing that the halo e mission is patchy (as also noted by 
lYoshino etaLll2009t ). The halo O vn/O vm ratios for 
this filtered set of observations imply a temperature of 
~2.0-2.5 x 10 6 K, in good agreement with previous stud- 
ies of the halo. 

In a forthcoming paper we will present a more detailed 
analysis of the spectra that survive our SWCX-reducing 
filtering, and will compare the results to the predictions 



of various physical models of the hot halo (D. B. Henley 
et al., in preparation). A future paper will expand our 
survey to cover the whole sky, and incorporate EPIC-pn 
data to supplement the EPIC-MOS data that we have 
used here. Subsequent papers will discuss the implica- 
tions of our measurements for various topics of interest, 
such as the structure and origin of the Galactic halo, the 
north-south asymmet ry of the halo seen with ROSAT 
(jSnowden et al.|[l998l) . and the source of the diffuse X- 
ray emission in the Galactic plane. 
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TABLE 1 

O vii and O viii Line Intensities (Without Proton Flux Filtering) 
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2.18 


(1.95,2.41) 


1.00 


1.42 


Y 


0404060201 


2006-07-03 


121.704 


— 21.881 


21.1 


489 


21.6 


513 


7.01 


(6.55,8.05) 


0.5675 


1.48 


(1.20,1.78) 


2.47 


1.34 


N 


0109270301 


2002-01-26 


121.707 


-20.938 


25.1 


569 


25.0 


576 


9.04 


(8.56,9.50) 


0.5625 


2.73 


(2.48,2.97) 


1.42 


1.43 


Y 


0402561201 


2007-01-02 


121.769 


-21.342 


40.4 


460 


39.8 


557 


4.95 


(4.60,5.43) 


0.5675 


1.58 


(1.40,1.88) 


2.85 


1.70 


N 


0403530501 


2006-07-14 


121.807 


-21.183 


7.6 


376 


8.6 


395 


6.37 


(5.23,7.24) 


0.5675 


0.28 


(0.00,0.81) 


1.53 


1.87 


Y 


0403530401 


2006-07-12 


121.808 


-21.183 


6.2 


376 


7.0 


395 


6.79 


(5.65,7.93) 


0.5575 


2.66 


(2.04,3.29) 


1.17 


1.40 


Y 


0151580401 


2003-02-06 


121.850 


-21.528 


12.7 


579 


12.2 


584 


6.13 


(5.68,6.87) 


0.5675 


1.24 


(0.96,1.58) 


2.27 


1.16 


N 


0402561401 


2007-01-04 


121.962 


-20.976 


45.4 


469 


45.2 


566 


4.55 


(4.26,5.02) 


0.5675 


1.68 


(1.41,1.84) 


1.33 


1.22 


Y 


0109270401 


2002-06-29 


121.998 


-20.577 


47.3 


539 


47.4 


544 


7.40 


(7.10,7.79) 


0.5675 


1.67 


(1.49,1.87) 


1.75 


1.70 


Y 


0100640201 


2000-10-29 


122.774 


22.471 


54.4 


562 


55.5 


567 


9.57 


(9.15,9.86) 


0.5625 


3.52 


(3.38,3.77) 


1.81 


1.86 


Y 


0100640101 


2000-10-29 


122.774 


22.470 


28.5 


563 


28.2 


568 


7.34 


(6.94,7.74) 


0.5675 


2.11 


(1.90,2.33) 


1.18 


1.58 


Y 


0094360601 


2002-05-23 


123.442 


76.002 


7.9 


533 


8.0 


533 


12.20 


(11.21,13.01) 


0.5675 


2.00 


(1.50,2.42) 


3.47 


1.78 


N 


0306680201 


2005-11-29 


123.482 


49.740 


45.5 


405 


47.3 


485 


3.56 


(3.13,3.83) 


0.5675 


0.23 


(0.02,0.41) 


4.67 


1.26 


N 


0300470101 


2005-07-18 


123.767 


-50.161 


68.4 


374 


68.5 


466 


6.48 


(6.17,6.91) 


0.5625 


3.99 


(3.82,4.25) 


3.27 


1.84 


N 


0110890301 


2002-06-22 


123.770 


-50.163 


20.0 


469 


20.1 


464 


7.94 


(7.24,8.39) 


0.5675 


2.01 


(1.73,2.37) 


1.73 


1.48 


Y 


0304070501 


2005-11-08 


124.223 


60.304 


12.0 


486 


12.0 


510 


3.12 


(2.48,3.85) 


0.5725 


0.71 


(0.39,1.14) 


1.25 


1.04 


Y 


0305290201 


2005-07-02 


124.578 


-32.485 


15.1 


478 


16.9 


572 


3.84 


(3.21,4.52) 


0.5625 


1.01 


(0.72,1.36) 


1.53 


1.90 


Y 


0124110101 


2000-05-07 


125.467 


41.661 


16.4 


439 


16.5 


439 


11.20 


(9.49,11.66) 


0.5625 


2.47 


(1.87,2.86) 


2.37 


1.47 


N 


0162160601 


2003-12-14 


125.846 


54.826 


10.1 


572 


10.1 


571 


4.98 


(4.41,5.46) 


0.5675 


0.38 


(0.13,0.68) 


1.39 


1.00 


Y 


0162160401 


2003-12-06 


125.848 


54.828 


10.0 


571 


10.2 


571 


6.62 


(5.73,6.91) 


0.5775 


0.95 


(0.57,1.17) 


1.80 


1.00 


Y 


0162160201 


2003-11-24 


125.849 


54.831 


12.7 


572 


12.6 


572 


7.51 


(6.91,8.11) 


0.5625 


2.65 


(2.32,2.96) 


1.97 


1.36 


Y 


0111550401 


2001-06-01 


125.892 


54.815 


78.4 


570 


81.8 


567 


9.86 


(9.55,10.08) 


0.5675 


3.87 


(3.70,4.01) 


5.49 


1.24 


N 


0111550301 


2001-05-27 


125.907 


54.819 


13.9 


565 


13.5 


488 


4.21 


(3.75,4.81) 


0.5625 


0.62 


(0.35,0.91) 


0.73 


1.53 


Y 


0111550201 


2001-05-18 


125.917 


54.818 


36.1 


562 


35.8 


567 


6.89 


(6.50,7.18) 


0.5675 


0.83 


(0.66,1.01) 


1.32 


1.12 


Y 


0111550101 


2001-05-18 


125.917 


54.822 


39.3 


562 


39.0 


567 


6.64 


(6.25,6.90) 


0.5675 


0.69 


(0.51,0.84) 


2.57 


1.22 


Y 


0112200201 


2002-07-09 


126.298 


—3.444 


7.0 


578 


7.1 


584 


2.16 


(1.45,2.75) 


0.5525 


0.05 


(0.00,0.38) 


3.29 


1.57 


N 


01D8D60301 


ZU03-0O-01 


IZO.OZO 


52.738 


9.9 


472 


10.6 


468 


6.35 


(_5.5o,D.y6 ) 


0.5675 


0.52 


(0.11,0.85 ) 


1.98 


1.67 


Y 


0124900101 


2000-05-21 


126.530 


52.742 


23.5 


554 


23.9 


553 


8.41 


(8.06,9.03) 


0.5625 


0.87 


(0.65,1.08) 


1.27 


1.71 


Y 


0111520101 


2001-09-11 


127.061 


15.005 


38.9 


462 


38.1 


466 


8.92 


(8.42,9.42) 


0.5625 


0.78 


(0.51,0.98) 


2.21 


1.51 


N 


0202520101 


2004-01-09 


127.190 


-23.611 


15.9 


578 


15.8 


583 


6.71 


(6.30,7.43) 


0.5625 


2.84 


(2.51,3.11) 


3.66 


1.42 


N 


0203610201 


2004-02-01 


127.623 


-29.558 


13.1 


489 


14.2 


492 


4.09 


(3.46,4.93) 


0.5675 


0.86 


(0.49,1.25) 


1.69 


1.96 


Y 


0207380101 


2004-10-07 


127.821 


37.342 


16.6 


585 


17.3 


584 


4.36 


(3.84,4.78) 


0.5675 


0.97 


(0.67,1.20) 


2.55 


1.13 


N 


0305920101 


2005-07-22 


128.725 


-48.533 


15.1 


427 


16.0 


497 


5.33 


(4.60,6.17) 


0.5675 


5.44 


(5.00,5.76) 


1.11 


1.67 


Y 


0200430301 


2004-01-09 


128.859 


-29.513 


11.0 


572 


10.9 


510 


7.55 


(6.47,7.96) 


0.5675 


4.21 


(3.72,4.53) 


1.58 


1.63 


Y 


0304070901 


2006-01-10 


128.970 


82.996 


11.1 


414 


11.2 


584 


4.28 


(3.69,4.72) 


0.5825 


0.65 


(0.29,0.95) 


2.50 


1.09 


N 


0094382101 


2002-01-06 


130.332 


-28.082 


5.7 


462 


5.7 


463 


8.09 


(6.79,9.20) 


0.5525 


2.01 


(1.42,2.65) 


1.76 


1.55 


N 


0153751801 


2002-09-11 


130.675 


3.052 


17.9 


436 


18.4 


439 


3.98 


(3.58,4.59) 


0.5675 


0.84 


(0.58,1.17) 


3.01 


1.94 


N 



o 

CO 

a 

< 
O 

CO 

o 

H 



> 
o 

a 
w 
o 

a 

a 



to 
■ oc 



TABLE 1 — Continued 



to 
4^ 



MOS1 



MOS2 



Obs. ID 


O Ldl L 


I 


(, 


Exp 


SI 


Exp 


12 


JO VII 


A r 

t^-lO VII 


VII 


-*o VIII 


A T 

VIII 


\Jsw/ 


F total 


J_J 3, i n 




Date 


(deg) 


(dog) 


(ks) 


(arcmin 2 ) 


(ks) 


(arcmin 2 ) 


(L.U.) 


(L.U.) 


(kcV) 


(L.U.) 


(L.U.) 


(10 8 cm- 2 s- 1 ) 


cxgal 


Table 2? 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 


(15) 


(16) 


0004010201 


2001-02-22 


130.715 


3.066 


21.3 


442 


21.7 


440 


3.61 


(3.17,3.98) 


0.5675 


1.62 


(1.38,1.87) 


1.52 


1.59 


Y 


0153752001 


2002-09-14 


130.716 


3.202 


24.6 


439 


24.5 


443 


3.73 


(3.20,4.02) 


0.5625 


0.18 


(0.00,0.38) 


1.60 


1.40 


Y 


0301150401 


2006-01-28 


130.727 


-28.588 


6.0 


485 


6.6 


500 


3.92 


(3.18,4.60) 


0.5825 


0.15 


(0.00,0.59) 


0.83 


1.97 


Y 


0153752501 


2002-09-11 


130.728 


3.002 


16.9 


438 


17.6 


436 


3.91 


(3.39,4.26) 


0.5775 


0.54 


(0.24,0.80) 


1.77 


1.74 


Y 


0153751901 


2002-09-13 


130.769 


3.152 


16.1 


441 


16.1 


440 


4.23 


(3.35,4.47) 


0.5725 


0.51 


(0.22,0.76) 


1.55 


1.45 


Y 


0112650501 


2000-07-03 


131.839 


-69.340 


18.0 


467 


19.1 


585 


6.26 


(5.60,6.61) 


0.5675 


2.96 


(2.65,3.22) 


3.69 


1.21 


N 


0112650401 


2000-12-17 


131.944 


-69.061 


20.7 


584 


22.0 


581 


4.00 


(3.75,4.46) 


0.5675 


1.21 


(1.04,1.43) 


2.54 


1.11 


N 


0200431001 


2004-01-12 


132.454 


-26.438 


10.1 


578 


9.8 


585 


7.76 


(7.05,8.33) 


0.5675 


2.28 


(1.91,2.62) 


2.09 


1.54 


N 


0149040201 


2003-08-22 


132.891 


9.084 


46.5 


471 


46.9 


395 


3.26 


(2.92,3.53) 


0.5725 


0.77 


(0.56,0.92) 


1.31 


1.57 


Y 


0094400101 


2001-09-11 


133.178 


22.628 


30.4 


557 


30.7 


562 


9.19 


(8.71,9.58) 


0.5675 


1.88 


(1.64,2.09) 


4.44 


1.29 


Y 


0401210601 


2006-10-10 


133.225 


42.419 


46.8 


310 


46.2 


394 


2.52 


(2.04,2.79) 


0.5725 


0.53 


(0.28,0.73) 


2.23 


2.00 


Y 


0402070201 


2007-01-08 


133.353 


-59.969 


29.7 


492 


30.6 


509 


4.23 


(3.82,4.63) 


0.5675 


0.69 


(0.44,0.89) 


3.73 


1.07 


N 


0141980601 


2003-01-23 


133.363 


-31.433 


12.2 


557 


12.5 


558 


7.39 


(6.60,8.21) 


0.5625 


2.90 


(2.57,3.26) 


1.96 


1.65 


Y 


0147450301 


2003-03-26 


133.392 


40.179 


6.0 


569 


6.1 


572 


10.82 


(9.83,11.72) 


0.5675 


1.57 


(1.10,2.02) 


4.33 


1.15 


N 


0102641101 


2001-07-08 


133.398 


-31.546 


10.2 


565 


9.9 


570 


10.63 


(9.81,11.29) 


0.5675 


4.36 


(3.93,4.75) 


3.64 


1.18 


N 


0102641001 


2001-07-08 


133.424 


-31.258 


6.3 


550 


6.7 


554 


10.89 


(9.79,11.87) 


0.5625 


3.93 


(3.37,4.46) 


2.89 


1.56 


N 


0102640501 


2001-07-05 


133.490 


-31.648 


11.4 


575 


11.4 


571 


7.49 


(6.91,8.11) 


0.5675 


2.43 


(2.11,2.79) 


1.41 


1.28 


Y 


0102642301 


2002-01-27 


133.551 


-31.466 


11.8 


543 


11.6 


552 


9.22 


(8.66,10.20) 


0.5675 


4.57 


(4.20,5.09) 


1.36 


1.72 


Y 


0141980801 


2003-02-12 


133.602 


-31.348 


9.2 


546 


9.5 


547 


15.15 


(14.04,16.36) 


0.5675 


5.01 


(4.45,5.76) 


4.19 


1.73 


N 


0141980201 


2003-07-11 


133.609 


-31.015 


13.8 


564 


14.2 


567 


17.02 


(16.04,17.75) 


0.5625 


11.32 


(10.79,11.76) 


6.33 


1.63 


N 


0141980701 


2003-01-24 


133.612 


-31.647 


5.3 


573 


5.6 


573 


9.16 


(7.90,9.79) 


0.5625 


2.79 


(2.38,3.36) 


1.93 


1.19 


Y 


0141980301 


2003-07-25 


133.668 


-31.197 


7.0 


461 


7.5 


549 


13.48 


(12.40,14.48) 


0.5675 


5.40 


(4.80,5.99) 


3.73 


1.78 


N 


0102640701 


2001-07-05 


133.750 


-31.509 


10.3 


551 


10.4 


550 


10.14 


(9.37,10.80) 


0.5675 


3.97 


(3.54,4.36) 


1.91 


1.41 


Y 


0102640201 


2000-08-04 


133.753 


-30.982 


13.9 


573 


14.8 


577 


7.78 


(6.81,8.51) 


0.5625 


2.30 


(2.02,2.63) 


2.27 


1.27 


N 


0102642101 


2002-01-25 


133.798 


-31.406 


12.0 


552 


11.7 


552 


9.73 


(9.23,10.75) 


0.5625 


3.50 


(3.13,3.94) 


6.96 


1.69 


N 


0102642201 


2002-01-25 


133.827 


-31.120 


13.4 


566 


13.3 


573 


8.10 


(7.46,8.62) 


0.5675 


2.06 


(1.72,2.35) 


3.43 


1.20 


N 


0102642001 


2001-08-15 


133.856 


-31.227 


10.7 


556 


10.9 


554 


9.15 


(8.38,9.77) 


0.5675 


3.09 


(2.69,3.46) 


0.91 


1.26 


Y 


0094800201 


2000-10-05 


133.866 


49.465 


11.2 


566 


11.6 


571 


11.74 


(11.04,12.38) 


0.5675 


2.91 


(2.53,3.25) 


6.21 


1.64 


N 


0311200201 


2006-01-21 


134.620 


0.314 


26.8 


487 


28.6 


512 


1.22 


(0.85,1.55) 


0.5675 


0.52 


(0.30,0.72) 


1.85 


1.97 


N 


0305980501 


2005-11-01 


135.227 


63.762 


7.5 


456 


7.8 


478 


2.76 


(2.14,3.41) 


0.5775 


0.47 


(0.05,0.91) 


2.35 


1.63 


N 


0311200101 


2006-01-22 


135.260 


1.174 


30.0 


487 


32.1 


512 


0.93 


(0.59,1.27) 


0.5675 


0.48 


(0.24,0.65) 


2.32 


1.78 


N 


0404220101 


2006-11-01 


135.974 


55.981 


16.8 


488 


17.8 


505 


2.94 


(2.38,3.42) 


0.5625 


0.36 


(0.06,0.63) 


1.54 


1.28 


Y 


0312190301 


2006-01-24 


136.163 


-9.247 


11.3 


386 


10.9 


556 


3.93 


(3.20,4.52) 


0.5625 


0.70 


(0.34,1.04) 


1.43 


1.46 


Y 


0112521701 


2002-06-02 


136.934 


72.398 


13.8 


529 


14.0 


533 


8.86 


(8.37,9.63) 


0.5725 


1.31 


(1.02,1.72) 


3.18 


1.70 


N 


0149780101 


2003-02-05 


137.102 


-23.259 


32.4 


572 


33.0 


581 


5.60 


(4.97,5.84) 


0.5625 


1.38 


(1.19,1.61) 


2.52 


1.87 


N 


0204400101 


2004-05-24 


137.446 


77.229 


26.7 


512 


26.8 


513 


5.34 


(4.84,5.63) 


0.5675 


0.79 


(0.56,0.97) 


1.37 


1.04 


Y 


0400570301 


2006-07-26 


137.538 


-61.441 


17.9 


415 


18.3 


512 


5.12 


(4.49,5.53) 


0.5725 


0.34 


(0.04,0.61) 


3.21 


1.05 


N 


0112280201 


2002-05-27 


138.058 


74.859 


16.3 


479 


16.1 


477 


6.52 


(5.87,7.02) 


0.5675 


1.24 


(0.91,1.52) 


1.81 


1.01 


Y 


0206890201 


2004-08-17 


138.101 


10.587 


22.4 


475 


22.4 


481 


2.99 


(2.65,3.49) 


0.5625 


0.48 


(0.28,0.72) 


2.90 


1.50 


N 


0093640901 


2001-02-11 


138.175 


10.579 


9.2 


483 


9.3 


485 


1.59 


(1.08,2.19) 


0.5675 


0.29 


(0.00,0.64) 


1.75 


1.85 


Y 


0110920101 


2000-12-08 


138.271 


68.851 


16.6 


476 


16.5 


474 


7.86 


(7.35,8.47) 


0.5725 


1.53 


(1.23,1.87) 


2.45 


1.93 


N 


0400560301 


2006-11-17 


138.279 


68.853 


51.5 


380 


51.5 


403 


4.11 


(3.73,4.41) 


0.5725 


1.05 


(0.82,1.24) 


0.94 


1.09 


Y 


0059140101 


2001-05-06 


138.358 


68.829 


10.6 


476 


10.2 


474 


11.34 


(10.45,12.22) 


0.5675 


2.49 


(2.07,2.92) 


2.23 


1.05 


N 


0059140901 


2002-05-22 


138.365 


68.832 


12.4 


475 


12.6 


473 


14.83 


(13.92,15.74) 


0.5625 


2.26 


(1.81,2.65) 


7.68 


1.58 


N 


0203170101 


2004-05-16 


138.505 


65.396 


34.1 


542 


34.2 


550 


6.99 


(6.60,7.36) 


0.5675 


1.01 


(0.81,1.21) 


2.07 


1.04 


Y 


0154350201 


2003-01-07 


138.516 


-45.768 


23.9 


558 


23.5 


556 


7.16 


(6.77,7.57) 


0.5625 


1.76 


(1.56,1.98) 


2.89 


1.20 


N 


0203270201 


2004-06-01 


138.910 


68.927 


31.3 


452 


33.6 


467 


6.21 


(5.65,6.50) 


0.5675 


1.05 


(0.77,1.22) 


2.34 


1.36 


N 


0110890401 
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0303260201 


2005-04-07 


151.607 


51.006 


44.4 


411 


44.0 


583 


4.94 


(4.53,5.31) 


0.5625 


0.83 


(0.63,1.03) 


1.55 


1 


15 


Y 


0303260501 


2005-05-20 


151.620 


51.011 


20.2 


497 


21.6 


583 


6.62 


(6.18,7.24) 


0.5675 


4.45 


(4.19,4.83) 


4.15 


1 


23 


N 


0150180101 


2003-07-25 


151.793 


-38.770 


20.8 


393 


20.4 


547 


5.61 


(5.18,6.10) 


0.5625 


2.13 


(1.88,2.39) 


4.38 
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N 


0306060201 


2005-11-13 


151.829 


70.103 


53.5 


410 


54.8 


511 


4.70 


(4.22,5.02) 


0.5625 


0.30 


(0.08,0.48) 


1.60 
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Y 


0306060301 


2005-11-15 


151.831 


70.103 


15.3 


415 


15.6 


511 


3.64 


(2.92,4.08) 


0.5675 


0.69 


(0.33,0.97) 


1.35 


1 


39 


Y 


0148590301 


2003-08-31 


151.832 


15.690 


6.7 


468 


7.0 


469 


3.20 


(2.37,3.93) 


0.5725 


0.00 


(0.00,0.24) 


1.21 


1 
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Y 


0094360201 


2001-02-10 


152.295 


-18.069 


6.1 


579 


5.9 


583 


2.88 


(2.27,3.58) 


0.5625 


1.34 


(0.97,1.76) 


2.01 
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2002-12-25 


155.030 
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0.5625 


1.53 
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N 
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2002-07-16 


155.049 
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1.73 
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N 
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2005-02-11 


156.316 


-22.120 
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0110990101 


2002-02-10 


156.761 


-39.129 


17.6 


554 


17.8 


555 


3.23 


(2.77,3.63) 


0.5675 


1.06 


(0.80,1.30) 


3.07 


1.43 


N 


0085170101 


2001-11-11 


156.809 


49.507 


27.4 
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26.9 


581 


8.12 


(7.62,8.43) 


0.5675 


1.95 
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1.09 


1.91 


Y 
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2002-02-27 


158.345 


-20.596 


31.7 


396 


32.5 


395 


9.29 


(8.90,9.88) 


0.5675 


1.81 


(1.58,2.12) 


6.00 


1.84 


N 


0070340201 


2001-05-10 


159.911 


50.084 


18.3 


570 


18.6 


568 


9.79 


(9.39,10.50) 


0.5675 


3.68 


(3.40,4.00) 


1.35 


1.15 
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0112520101 


2002-04-10 


160.534 


44.824 


25.9 
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25.9 


579 


14.68 


(14.26,15.20) 


0.5675 


2.70 


(2.47,2.95) 


5.58 


1.20 


N 


0200340101 


2004-06-02 


160.579 


81.664 


64.3 


485 


65.3 


487 


5.52 


(5.21,5.77) 


0.5675 


0.47 


(0.32,0.62) 


1.62 


1.24 
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2002-02-12 


161.410 


-13.654 


13.7 


533 


14.1 
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2.92 


(2.43,3.47) 
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1.28 
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1.96 


N 


0303720601 


2005-04-25 


161.440 


54.439 
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22.9 
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0.15 
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1.26 


1.58 
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2005-04-13 


161.441 


54.439 


34.3 


378 


34.5 


470 


5.42 


(4.95,5.85) 
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0.94 


(0.70,1.17) 


1.98 


1.58 
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54.439 
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9.56 
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1.31 
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1.50 
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161.481 
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1.36 


(1.05,1.86) 
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2003-11-30 


162.015 


81.547 
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(7.49,8.02) 


0.5625 


1.01 


(0.90,1.14) 


2.51 


1.72 
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2004-02-13 


162.286 


-16.709 


27.8 
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503 


2.83 


(2.45,3.30) 
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1.58 


(1.36,1.84) 


1.30 


1.71 


Y 


0200960101 


2005-03-28 


162.721 


41.656 


56.9 


453 


57.0 


465 


4.06 


(3.73,4.35) 


0.5675 


0.49 


(0.31,0.66) 


1.32 


1.03 


Y 


0112190101 


2002-08-23 


162.794 


-34.818 


11.0 


572 


11.9 


573 


3.68 


(2.81,4.10) 


0.5575 


1.86 


(1.36,2.09) 


2.49 


1.55 


N 


0201860301 


2004-07-18 


163.308 


-45.346 


21.1 


575 


21.0 


581 


2.69 


(2.38,3.23) 


0.5575 


1.01 


(0.83,1.28) 


1.85 


1.15 


Y 


0201230301 


2004-02-14 


164.144 


-34.474 


11.0 


581 


10.6 


582 


2.13 


(1.31,2.42) 


0.5675 


1.02 


(0.79,1.41) 


1.44 


1.21 


Y 


0143150301 


2003-04-17 


164.587 


42.392 


6.4 


568 


6.2 


573 


3.26 


(2.50,4.00) 


0.5675 


0.86 


(0.44,1.29) 


1.33 


1.80 


Y 


0143150601 


2003-05-18 


164.594 


42.394 


15.9 


572 


15.9 


571 


21.47 


(20.62,22.10) 


0.5675 


3.79 


(3.42,4.11) 


4.42 


1.20 


N 


0109080801 


2002-05-14 


164.695 


64.478 


35.0 


469 


34.5 


463 


7.93 


(7.26,8.64) 


0.5675 


0.64 


(0.42,0.94) 


2.04 


1.24 


Y 


0201130501 


2004-11-15 


165.010 


44.364 


44.2 


451 


45.4 


389 


5.23 


(4.63,5.51) 


0.5625 


1.95 


(1.63,2.11) 


1.90 


1.99 


N 


0110660401 


2000-11-23 


165.095 


66.599 


10.1 


586 


10.4 


584 


8.00 


(7.38,8.57) 


0.5675 


0.81 


(0.51,1.10) 


2.39 


1.19 


N 


0300170101 


2006-02-19 


165.238 


-31.433 


22.7 


416 


24.1 


505 


2.66 


(2.19,3.13) 


0.5675 


0.20 


(0.00,0.47) 


5.83 


1.75 


N 


0206340201 


2004-04-23 


165.505 


52.435 


17.7 


458 


17.8 


464 


6.65 


(6.03,7.16) 


0.5625 


0.50 


(0.22,0.76) 


2.64 


1.09 


N 


0092800101 


2001-10-30 


165.749 


36.259 


15.5 


500 


15.7 


575 


4.69 


(4.19,5.14) 


0.5725 


1.46 


(1.12,1.71) 


1.07 


1.46 


Y 


0092800201 


2002-04-28 


165.763 


36.223 


66.2 


561 


67.7 


573 


4.74 


(4.44,4.97) 


0.5675 


1.10 


(0.93,1.24) 


1.49 


1.43 


Y 


0107860201 


2001-05-08 


165.788 


65.445 


17.3 


566 


18.0 


563 


6.65 


(6.05,7.07) 


0.5675 


1.39 


(1.08,1.61) 


1.37 


1.15 


Y 


0109461701 


2002-05-01 


165.840 


62.130 


6.5 


466 


6.4 


469 


7.58 


(6.62,8.42) 


0.5725 


0.59 


(0.05,1.07) 


1.24 


1.11 


Y 


0404968601 


2007-01-16 


166.366 


-59.239 


12.7 


496 


12.6 


511 


3.23 


(2.69,3.82) 


0.5625 


0.90 


(0.59,1.22) 


3.17 


1.23 


N 


0094780101 


2000-09-01 


166.440 


-23.265 


28.9 


566 


29.2 


567 


3.48 


(3.03,3.86) 


0.5675 


2.48 


(2.22,2.73) 


1.21 


1.47 


Y 


0404968501 


2007-01-20 


166.876 


-59.034 


13.0 


486 


13.4 


580 


1.31 


(0.86,1.78) 


0.5775 


0.29 


(0.00,0.60) 


1.11 


1.49 


Y 


0148742101 


2003-04-27 


166.894 


33.568 


5.5 


584 


5.8 


585 


5.96 


(5.21,6.79) 


0.5675 


1.56 


(1.14,2.04) 


2.61 


1.18 


N 


0411980201 


2006-07-03 


167.357 


-64.183 


11.1 


412 


11.5 


508 


2.90 


(2.13,3.54) 


0.5675 


0.17 


(0.00,0.54) 


2.32 


1.87 


N 


0404968001 


2007-01-10 


167.537 


-59.192 


14.5 


424 


14.3 


509 


3.30 


(2.83,3.86) 


0.5725 


0.80 


(0.53,1.15) 


2.18 


1.01 


N 


0301340101 


2006-04-12 


167.648 


37.517 


12.8 


487 


13.0 


512 


4.16 


(3.54,4.66) 


0.5675 


1.52 


(1.17,1.85) 


0.83 


1.49 


Y 


0404967601 


2007-01-10 


167.694 


-59.556 


10.2 


424 


12.1 


511 


3.95 


(3.26,4.80) 


0.5675 


0.10 


(0.00,0.46) 


1.94 


1.67 


Y 


0148500201 


2003-07-23 


167.757 


-57.964 


11.2 


579 


11.4 


583 


2.65 


(1.89,3.25) 


0.5575 


1.72 


(1.39,2.13) 


3.15 


1.23 


N 


0404968301 


2007-01-12 


167.881 


-58.619 


9.1 


498 


9.1 


513 


1.98 


(1.32,2.58) 


0.5675 


0.49 


(0.10,0.85) 


0.47 


1.19 


Y 


0205370201 


2004-05-10 


168.040 


65.136 


27.7 


501 


28.8 


578 


5.74 


(5.24,6.05) 


0.5675 


0.97 


(0.71,1.15) 


1.08 


1.40 


Y 


0404967901 


2007-01-10 


168.041 


-58.983 


14.5 


422 


14.5 


511 


2.13 


(1.53,2.78) 


0.5475 


0.59 


(0.30,0.92) 


2.20 


1.13 


N 


0203540601 


2004-08-25 


168.067 


-19.150 


28.5 


575 


29.1 


582 


4.04 


(3.67,4.36) 


0.5675 


1.40 


(1.18,1.58) 


2.73 


1.15 


N 


0147110201 


2003-07-24 


168.071 


-57.643 


10.1 


580 


10.2 


585 


2.52 


(1.97,3.03) 


0.5675 


1.39 


(1.06,1.70) 


3.21 


1.17 


N 


0201040101 


2004-10-22 


168.111 


55.051 


27.5 


584 


27.5 


513 


7.69 


(7.30,8.26) 


0.5625 


1.00 


(0.78,1.23) 


2.18 


1.30 


Y 


0203542001 


2004-09-12 


168.218 


-16.321 


30.2 


570 


30.9 


465 


1.97 


(1.61,2.28) 


0.5575 


0.30 


(0.12,0.47) 


0.21 


1.59 


Y 


0200370101 


2004-08-15 


168.334 


-14.914 


113.6 


564 


115.4 


488 


3.06 


(2.74,3.36) 


0.5575 


0.52 


(0.36,0.67) 


1.22 


1.67 


Y 


0404967101 


2007-01-08 


168.366 


-59.709 


11.3 


424 


11.3 


511 


3.32 


(2.63,3.81) 


0.5675 


0.22 


(0.00,0.52) 


1.86 


1.01 


Y 


0404967801 


2007-01-10 


168.538 


-58.772 


14.5 


424 


14.4 


509 


2.87 


(2.31,3.41) 


0.5675 


0.38 


(0.07,0.70) 


2.19 


1.07 


N 


0147110101 


2003-07-24 


168.550 


-57.432 


11.4 


578 


11.2 


584 


2.05 


(1.62,2.66) 


0.5625 


1.11 


(0.82,1.41) 


4.09 


1.16 


N 


0400070301 


2006-11-01 


168.597 


28.401 


19.7 


383 


19.6 


395 


0.79 


(0.16,1.31) 


0.5625 


0.51 


(0.18,0.83) 


2.40 


1.58 


N 


0404966801 


2007-01-06 


168.598 


-60.045 


14.3 


410 


14.5 


499 


2.13 


(1.54,2.50) 


0.5725 


0.76 


(0.42,1.03) 


1.23 


1.00 


Y 


0400070201 


2006-09-30 


168.602 


28.401 


12.7 


376 


13.7 


395 


6.66 


(5.77,7.74) 


0.5625 


0.00 


(0.00,0.22) 


6.96 


1.66 


N 


0103862101 


2001-04-26 


168.608 


28.364 


5.7 


469 


5.8 


467 


5.18 


(4.17,6.09) 


0.5575 


2.04 


(1.48,2.56) 


1.19 


1.34 


Y 


0404967401 


2007-01-08 


168.701 


-59.134 


14.2 


422 


14.4 


510 


2.66 


(2.08,3.31) 


0.5575 


0.52 


(0.23,0.84) 


2.33 


1.02 


N 


0404967001 


2007-01-08 


168.767 


-59.433 


14.4 


424 


14.4 


511 


3.63 


(3.13,4.32) 


0.5675 


1.06 


(0.72,1.40) 


1.72 


1.00 
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(10) 
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(12) 


(13) 


(14) 


(15) 


(16) 


0401270401 


2007-04-18 


168.871 


32.951 


10.4 


494 


11.0 


581 


2.64 


(1.93,3.26) 


0.5475 


0.49 


(0.15,0.81) 


2.24 


1.33 


N 


0203840101 


2004-01-19 


168.965 


-65.882 


9.5 


579 


9.0 


511 


2.78 


(2.16,3.43) 


0.5575 


0.60 


(0.27,0.93) 


1.87 


1.30 


Y 


0112372001 


2003-01-07 


169.015 


-59.636 


26.5 


584 


25.8 


583 


3.99 


(3.73,4.46) 


0.5625 


0.82 


(0.64,1.01) 


2.31 


1.31 


N 


0112371701 


2000-08-08 


169.020 


-59.598 


16.5 


576 


14.2 


582 


3.73 


(3.29,4.14) 


0.5675 


0.39 


(0.17,0.64) 


1.20 


1.70 


Y 


0404967701 


2007-01-10 


169.030 


-58.559 


13.4 


422 


13.3 


511 


3.15 


(2.50,3.79) 


0.5725 


0.92 


(0.55,1.19) 


2.11 


1.10 


N 


0112370601 


2002-08-12 


169.161 


-59.993 


29.5 


581 


30.1 


579 


4.86 


(4.41,5.15) 


0.5675 


1.74 


(1.50,1.92) 


1.90 


1.17 


Y 


0037981101 


2002-07-15 


169.180 


-57.583 


11.4 


575 


11.8 


580 


7.10 


(6.60,7.87) 


0.5675 


1.96 


(1.64,2.35) 


6.14 


1.09 


N 


0404966701 


2006-07-04 


169.196 


-60.300 


9.8 


415 


9.8 


509 


5.39 


(4.65,6.12) 


0.5625 


0.52 


(0.15,0.89) 


4.69 


1.26 


N 


0404967301 


2007-01-08 


169.198 


-58.921 


13.6 


422 


13.6 


510 


3.71 


(3.15,4.13) 


0.5775 


0.40 


(0.06,0.68) 


2.13 


1.11 


N 


0404966901 


2007-01-07 


169.263 


-59.219 


5.9 


423 


5.9 


511 


1.97 


(1.28,2.75) 


0.5725 


0.00 


(0.00,0.32) 


1.17 


1.18 


Y 


0404960301 


2006-07-06 


169.488 


-57.006 


5.5 


490 


6.2 


510 


2.70 


(2.13,3.69) 


0.5725 


0.00 


(0.00,0.13) 


1.17 


1.63 


Y 


0037982501 


2003-01-25 


169.511 


-58.344 


9.8 


581 


10.4 


580 


1.77 


(1.28,2.38) 


0.5625 


1.26 


(0.95,1.57) 


1.79 


1.27 


Y 


0200480401 


2005-01-28 


169.519 


-54.635 


12.9 


576 


13.1 


582 


3.34 


(2.93,3.99) 


0.5575 


0.91 


(0.62,1.23) 


2.59 


1.56 


N 


0112370401 


2000-08-06 


169.619 


-59.340 


10.2 


579 


10.1 


583 


3.97 


(3.41,4.47) 


0.5625 


0.62 


(0.33,0.89) 


1.56 


1.60 


Y 


0146990201 


2003-04-25 


169.622 


60.666 


10.6 


584 


9.9 


511 


5.10 


(4.41,5.81) 


0.5575 


1.05 


(0.69,1.38) 


1.74 


1.41 


Y 


0037981201 


2002-07-15 


169.654 


-57.368 


10.2 


574 


10.1 


579 


9.35 


(8.59,10.04) 


0.5625 


2.56 


(2.15,2.90) 


7.80 


1.04 


N 


0037982401 


2003-01-25 


169.683 


-58.705 


17.7 


581 


17.3 


581 


2.93 


(2.56,3.27) 


0.5725 


1.06 


(0.82,1.28) 


1.59 


1.29 


Y 


0112370101 


2000-07-31 


169.763 


-59.733 


34.0 


574 


35.4 


572 


4.19 


(3.87,4.47) 


0.5675 


1.63 


(1.45,1.80) 


2.10 


1.66 


Y 


0112371001 


2000-08-02 


169.763 


-59.732 


39.0 


566 


39.9 


572 


3.39 


(3.06,3.61) 


0.5725 


0.76 


(0.58,0.90) 


2.68 


1.34 


N 


0404966501 


2006-08-09 


169.896 


-60.446 


9.4 


488 


9.8 


583 


3.65 


(2.83,4.33) 


0.5625 


0.43 


(0.06,0.80) 


1.03 


1.99 


Y 


0112370701 


2002-08-08 


169.913 


-60.127 


46.6 


582 


46.3 


579 


7.04 


(6.72,7.32) 


0.5675 


2.60 


(2.42,2.77) 


6.60 


1.05 


N 


0037981801 


2002-08-16 


169.958 


-56.789 


15.5 


572 


15.6 


579 


3.73 


(3.16,4.36) 


0.5725 


1.68 


(1.33,2.02) 


0.93 


1.49 


Y 


0404960601 


2006-07-07 


170.168 


-58.451 


9.7 


491 


9.7 


513 


2.38 


(1.71,2.90) 


0.5725 


0.26 


(0.00,0.61) 


0.84 


1.26 


Y 


0037980801 


2002-07-13 


170.292 


-57.512 


9.7 


576 


9.6 


581 


5.54 


(5.00,6.18) 


0.5675 


1.44 


(1.11,1.79) 


1.72 


1.07 


Y 


0148742401 


2003-06-30 


170.347 


77.117 


6.6 


579 


6.8 


583 


5.49 


(4.57,6.37) 


0.5575 


1.56 


(1.09,2.00) 


1.21 


1.84 


Y 


0304071601 


2005-12-11 


170.351 


66.150 


7.4 


495 


6.7 


583 


5.20 


(4.21,5.98) 


0.5675 


0.97 


(0.48,1.37) 


1.75 


1.00 


N 


0037982101 


2002-08-14 


170.351 


-58.811 


14.1 


582 


14.4 


578 


2.51 


(1.98,3.05) 


0.5575 


0.84 


(0.54,1.12) 


0.52 


1.75 


Y 


0112370301 


2000-08-04 


170.359 


-59.471 


33.5 


571 


34.2 


578 


3.98 


(3.74,4.28) 


0.5725 


0.89 


(0.73,1.06) 


2.64 


1.33 


N 


0203541101 


2004-08-18 


170.379 


-15.939 


30.8 


575 


32.1 


581 


3.66 


(3.28,3.94) 


0.5625 


1.01 


(0.80,1.14) 


3.52 


1.17 


N 


0037981901 


2002-08-16 


170.416 


-56.572 


12.0 


572 


12.5 


508 


4.01 


(3.37,4.38) 


0.5725 


1.17 


(0.80,1.42) 


0.93 


1.62 


Y 


0306370601 


2005-04-24 


170.477 


53.178 


9.6 


496 


10.1 


583 


5.85 


(5.15,6.45) 


0.5675 


0.28 


(0.00,0.61) 


1.41 


1.44 


Y 


0112370801 


2002-08-09 


170.515 


-59.865 


34.2 


582 


35.4 


581 


6.98 


(6.76,7.57) 


0.5675 


1.97 


(1.84,2.25) 


3.75 


1.06 


N 


0037982001 


2002-08-14 


170.535 


-59.172 


15.8 


578 


16.1 


572 


3.11 


(2.66,3.69) 


0.5575 


0.80 


(0.56,1.11) 


0.65 


1.28 


Y 


0109520101 


2002-01-29 


170.643 


-58.270 


25.3 


574 


24.5 


582 


4.50 


(4.21,4.92) 


0.5675 


1.26 


(1.07,1.48) 


0.85 


1.13 


Y 


0037980901 


2002-01-27 


170.754 


-57.330 


13.8 


575 


13.5 


580 


3.62 


(3.11,4.32) 


0.5675 


0.39 


(0.12,0.89) 


1.36 


1.20 


Y 


0404966201 


2006-07-04 


170.800 


-60.830 


10.2 


352 


10.1 


512 


3.05 


(2.37,3.60) 


0.5725 


0.61 


(0.23,0.99) 


4.66 


1.04 


N 


0109520601 


2002-01-31 


170.826 


-58.630 


21.6 


572 


22.2 


578 


3.59 


(3.27,4.17) 


0.5625 


2.15 


(1.94,2.45) 


1.49 


1.68 


Y 


0404966601 


2007-01-06 


170.837 


-59.584 


13.2 


422 


13.5 


511 


3.56 


(2.87,4.05) 


0.5575 


0.68 


(0.36,0.96) 


1.29 


1.00 


Y 


0210490101 


2005-01-01 


170.925 


-58.172 


79.6 


569 


80.7 


499 


2.82 


(2.60,3.18) 


0.5625 


1.22 


(1.09,1.39) 


2.33 


1.48 


Y 


0112680801 


2002-01-31 


171.012 


-58.990 


12.6 


577 


13.3 


582 


5.42 


(4.88,5.90) 


0.5675 


2.16 


(1.84,2.46) 


3.39 


1.47 


N 


0404966301 


2006-07-31 


171.024 


-59.953 


11.5 


490 


11.3 


512 


4.19 


(3.25,4.56) 


0.5675 


0.05 


(0.00,0.34) 


5.13 


1.04 


N 


0404965701 


2006-07-14 


171.105 


-60.250 


14.3 


415 


14.0 


510 


2.93 


(2.38,3.64) 


0.5625 


0.86 


(0.53,1.23) 


2.51 


1.61 


N 


0110661101 


2000-08-20 


171.113 


-37.358 


11.2 


583 


11.4 


582 


2.65 


(2.13,2.94) 


0.5625 


0.84 


(0.58,1.02) 


1.53 


1.35 


Y 


0112680301 


2003-01-19 


171.118 


-58.050 


20.8 


585 


20.0 


583 


2.99 


(2.65,3.49) 


0.5575 


1.06 


(0.84,1.28) 


2.66 


1.22 


N 


0402780701 


2007-03-28 


171.132 


32.731 


14.3 


422 


14.6 


577 


2.03 


(1.52,2.63) 


0.5675 


0.19 


(0.00,0.53) 


1.12 


1.67 


Y 


0037981001 


2002-07-15 


171.214 


-57.071 


12.0 


575 


12.2 


581 


6.50 


(5.83,7.00) 


0.5675 


2.34 


(1.97,2.65) 


5.70 


1.14 


N 


0147111301 


2003-07-24 


171.217 


-59.307 


12.4 


577 


12.2 


583 


3.69 


(3.23,4.13) 


0.5725 


1.49 


(1.21,1.77) 


1.72 


1.00 


Y 


0147111401 


2003-07-24 


171.415 


-59.665 


10.3 


578 


10.6 


583 


5.69 


(5.10,6.21) 


0.5725 


1.83 


(1.49,2.15) 


1.80 


1.16 


Y 


0203050701 


2004-05-12 


171.479 


46.502 


7.7 


578 


7.7 


584 


5.25 


(4.25,5.76) 


0.5725 


1.30 


(0.83,1.60) 


2.20 


1.23 


N 


0109520501 


2001-07-03 


171.490 


-58.730 


23.5 


583 


23.7 


581 


4.26 


(3.84,4.64) 


0.5625 


1.26 


(1.05,1.46) 


1.77 


1.07 


Y 


0112680201 


2002-07-14 


171.583 


-57.791 


7.4 


576 


7.4 


581 


3.84 


(3.08,4.38) 


0.5725 


1.31 


(0.85,1.67) 


1.01 


1.11 


Y 


0106460101 


2000-11-06 


171.619 


48.316 


41.8 


510 


40.2 


508 


9.71 


(9.40,10.19) 


0.5675 


3.06 


(2.84,3.26) 


3.31 


1.67 


Y 


0300630101 


2005-04-01 


171.649 


7.266 


12.6 


411 


13.3 


581 


2.58 


(2.04,3.12) 


0.5625 


0.50 


(0.21,0.79) 


2.15 


1.68 


N 


0111110501 


2001-07-04 


171.684 


-59.089 


21.8 


509 


21.7 


581 


3.94 


(3.47,4.21) 


0.5725 


0.69 


(0.50,0.91) 


1.53 


1.08 


Y 


0112681001 


2002-01-30 


171.770 


-58.186 


20.7 


574 


20.3 


580 


3.45 


(2.97,3.79) 


0.5675 


0.66 


(0.40,0.87) 


1.71 


1.45 


Y 
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TABLE 1 — Continued 



MOS1 MOS2 



Obs. ID 


O Ldl L 


I 


(, 


Exp 


SI 


Exp 


12 


JO VII 


A r 

t^-lO VII 


VII 


-*o VIII 


A T 

VIII 


\Jsw/ 


F total 


J_J 3, i n 




Date 


(deg) 


(deg) 


(ks) 


(arcmin 2 ) 


(ks) 


(arcmin 2 ) 


(L.U.) 


(L.U.) 


(kcV) 


(L.U.) 


(L.U.) 


(10 8 cm- 2 s- 1 ) 


cxgal 


Table 2? 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 


(15) 


(16) 


0037980501 


2002-01-25 


171.854 


-57.245 


15.3 


574 


15.3 


581 


3.87 


(3.38,4.24) 


0.5675 


0.80 


(0.53,1.02) 


1.93 


1.08 


Y 


0404960401 


2006-07-06 


171.884 


-59.447 


11.0 


413 


11.1 


509 


2.77 


(2.20,3.43) 


0.5675 


0.01 


(0.00,0.36) 


1.01 


1.16 


Y 


0203541501 


2005-02-09 


171.901 


-14.957 


19.1 


577 


18.8 


504 


1.43 


(1.05,1.82) 


0.5775 


0.43 


(0.18,0.69) 


2.21 


1.54 


N 


0404960501 


2006-07-06 


171.964 


-58.508 


10.1 


490 


10.6 


512 


2.49 


(1.68,2.80) 


0.5875 


0.44 


(0.06,0.77) 


0.78 


1.05 


Y 


0112680101 


2002-01-28 


172.043 


-57.604 


23.8 


571 


24.1 


577 


3.73 


(3.29,4.13) 


0.5675 


0.72 


(0.48,0.91) 


1.00 


1.22 


Y 


0206360101 


2004-09-10 


172.084 


-2.241 


53.1 


569 


52.9 


569 


3.54 


(3.16,3.88) 


0.5525 


0.29 


(0.11,0.48) 


1.36 


1.99 


Y 


0401790101 


2007-03-18 


172.088 


-11.015 


10.1 


478 


10.4 


572 


1.06 


(0.69,1.58) 


0.5825 


0.00 


(0.00,0.25) 


1.25 


1.30 


Y 


0111200101 


2000-07-29 


172.105 


-51.933 


31.9 


528 


32.7 


462 


5.40 


(4.67,5.66) 


0.5675 


2.63 


(2.28,2.82) 


5.00 


1.89 


N 


0111200201 


2000-07-30 


172.105 


-51.933 


29.1 


527 


26.9 


462 


7.53 


(6.88,7.95) 


0.5625 


3.89 


(3.55,4.15) 


1.74 


1.92 


Y 


0111110401 


2001-07-03 


172.163 


-58.866 


26.2 


583 


26.6 


581 


4.10 


(3.85,4.47) 


0.5725 


0.90 


(0.75,1.13) 


1.59 


1.06 


Y 


0109520301 


2002-02-02 


172.430 


-58.319 


21.4 


576 


21.3 


582 


6.89 


(6.54,7.59) 


0.5625 


4.57 


(4.29,4.87) 


5.17 


1.23 


N 


0101440801 


2001-09-21 


172.516 


-7.934 


118.6 


544 


118.2 


557 


3.66 


(3.43,3.94) 


0.5625 


0.80 


(0.66,0.93) 


4.24 


1.57 


N 


0111110301 


2001-07-03 


172.633 


-58.639 


20.5 


585 


19.9 


582 


5.10 


(4.71,5.56) 


0.5625 


1.66 


(1.45,1.91) 


3.15 


1.02 


N 


0112680401 


2002-02-02 


172.692 


-57.736 


21.6 


502 


22.1 


581 


6.11 


(5.56,6.44) 


0.5725 


3.21 


(2.89,3.45) 


6.91 


1.12 


N 


0203541801 


2004-08-13 


172.797 


-14.421 


26.0 


496 


26.5 


577 


3.10 


(2.76,3.37) 


0.5725 


0.72 


(0.54,0.91) 


4.73 


1.08 


N 


0203541901 


2004-08-14 


172.888 


-14.852 


25.7 


576 


25.5 


583 


3.24 


(2.84,3.49) 


0.5675 


0.15 


(0.00,0.31) 


3.41 


1.30 


N 


0109520201 


2002-01-29 


172.893 


-58.093 


24.2 


571 


23.4 


578 


3.20 


(2.86,3.61) 


0.5675 


0.94 


(0.60,1.08) 


0.89 


1.19 


Y 


0112300101 


2002-07-13 


173.017 


-70.337 


18.1 


523 


18.4 


529 


4.43 


(3.72,5.42) 


0.5625 


1.75 


(1.31,2.24) 


1.76 


1.68 


Y 


0404965301 


2006-07-11 


173.048 


-59.353 


11.6 


490 


11.5 


511 


6.38 


(5.74,7.03) 


0.5625 


2.10 


(1.75,2.45) 


5.11 


1.35 


N 


0111110701 


2001-08-14 


173.104 


-58.412 


10.5 


508 


10.8 


581 


3.33 


(2.85,4.01) 


0.5625 


1.28 


(0.98,1.65) 


0.77 


1.53 


Y 


0404969201 


2006-07-26 


173.307 


-58.769 


6.6 


417 


7.0 


513 


5.18 


(4.29,6.00) 


0.5675 


0.27 


(0.00,0.68) 


2.83 


1.70 


N 


0109540101 


2002-12-24 


173.355 


-70.588 


48.9 


433 


49.4 


433 


3.20 


(2.89,3.67) 


0.5575 


1.09 


(0.92,1.32) 


2.92 


1.56 


N 


0404965201 


2006-07-11 


173.518 


-59.125 


11.5 


437 


11.3 


478 


4.70 


(4.04,5.36) 


0.5675 


1.72 


(1.33,2.11) 


2.17 


1.37 


N 


0111110101 


2001-07-06 


173.552 


-58.184 


17.7 


580 


17.8 


578 


2.99 


(2.59,3.45) 


0.5575 


0.31 


(0.10,0.56) 


1.50 


1.22 


Y 


0404964801 


2006-07-07 


173.765 


-58.540 


10.0 


490 


10.4 


512 


3.84 


(3.05,4.64) 


0.5625 


0.00 


(0.00,0.22) 


1.38 


1.12 


Y 


0202520201 


2004-03-22 


173.791 


22.181 


13.4 


584 


13.2 


583 


2.89 


(2.27,3.28) 


0.5625 


0.04 


(0.00,0.28) 


1.50 


1.11 


Y 


0203540301 


2004-08-22 


174.008 


-15.899 


15.3 


510 


15.6 


582 


2.78 


(2.35,3.18) 


0.5525 


0.00 


(0.00,0.18) 


1.68 


1.28 


Y 


0201360201 


2004-02-29 


174.042 


-19.847 


29.8 


579 


28.4 


578 


0.85 


(0.46,1.26) 


0.5475 


0.45 


(0.26,0.67) 


1.26 


1.56 


Y 


0203540501 


2005-02-21 


174.057 


-13.826 


15.4 


433 


16.0 


505 


1.97 


(1.54,2.36) 


0.5625 


1.21 


(0.92,1.40) 


1.19 


1.00 


Y 


0203390501 


2004-06-01 


174.208 


63.971 


9.6 


585 


10.2 


585 


5.53 


(4.77,5.94) 


0.5725 


1.00 


(0.61,1.22) 


2.38 


1.00 


N 


0203540401 


2005-02-21 


174.215 


-15.732 


26.8 


504 


26.6 


506 


4.42 


(3.90,4.67) 


0.5625 


0.60 


(0.40,0.77) 


1.07 


1.00 


Y 


0404964701 


2006-07-07 


174.220 


-58.309 


9.9 


490 


10.1 


513 


3.52 


(2.91,4.14) 


0.5675 


0.21 


(0.00,0.56) 


1.40 


1.28 


Y 


0203540701 


2005-02-24 


174.233 


-13.492 


25.8 


509 


26.0 


512 


3.16 


(2.77,3.51) 


0.5575 


0.00 


(0.00,0.16) 


3.69 


1.06 


N 


0204340201 


2004-01-12 


174.274 


-64.682 
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TABLE 1 — Continued 
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TABLE 2 

O vii and O viii Line Intensities (With Proton Flux Filtering) 
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N 


0402560301 


2006 


07-01 


120 


784 


— 21 


514 


46.4 


410 


47.6 


512 


5 


09 


(4 


64,5.46) 





5675 


1 


95 


(1 


73,2 


20) 


1 


52 


1 


75 


N 


0402560901 


2006 


12-26 


121 


001 


— 21 


239 


44.5 


348 


44.8 


515 


4 


75 


(4 


13,5.02) 





5675 


1 


75 


(1 


59,2 


09) 


1 


03 


1 


70 


N 


0109270701 


2002 


01-05 


121 


429 


— 21 


264 


55.3 


573 


55.0 


570 


8 


44 


(8 


03,8.72) 





5675 


3 


56 


(3 


33,3 


74) 


1 


20 


1 


93 


N 


0402561301 


2007 


01-03 


121 


597 


— 20 


708 


27.4 


486 


26.8 


582 


5 


55 


(5 


08,5.96) 





5675 


1 


42 


(1 


17,1 


66) 


1 


83 


1 


20 


Y 


0112620201 


2001 


08-23 


121 


616 


18 


819 


15.9 


553 


16.0 


550 


5 


89 


(5 


36,6.43) 





5625 


1 


24 


(0 


96,1 


53) 


1 


52 


1 


56 


N 


0402561501 


2007 


01-05 


121 


703 


-20 


934 


42.7 


407 


42.7 


495 


5 


04 


(4 


65,5.43) 





5675 


2 


18 


(1 


95,2 


41) 


1 


00 


1 


42 


N 


0109270301 


2002 


01-26 


121 


707 


— 20 


938 


25.1 


569 


25.0 


576 


9 


04 


(8 


56,9.50) 





5625 


2 


73 


(2 


48,2 


97) 


1 


42 


1 


43 


N 


0403530501 


2006 


07-14 


121 


807 


— 21 


183 


7.6 


376 


8.6 


395 


6 


37 


(5 


23,7.24) 





5675 





28 


(0 


00,0 


81) 


1 


53 


1 


87 


N 


0403530401 


2006 


07-12 


121 


808 


— 21 


183 


6.2 


376 


7.0 


395 


6 


79 


(5 


65,7.93) 





5575 


2 


66 


(2 


04,3 


29) 


1 


17 


1 


40 


N 


0402561401 


2007 


01-04 


121 


962 


-20 


976 


45.4 


469 


45.2 


566 


4 


55 


(4 


26,5.02) 





5675 


1 


68 


(1 


41,1 


84) 


1 


33 


1 


22 


N 


0109270401 


2002 


06-29 


121 


998 


-20 


577 


36.5 


539 


36.2 


544 


7 


38 


(6 


94,7.71) 





5675 


1 


78 


(1 


54,1 


97) 


1 


58 


1 


75 


Y 


0100640201 


2000 


10-29 


122 


774 


22 


471 


34.2 


562 


34.8 


567 


7 


99 


(7 


51,8.32) 





5675 


3 


18 


(2 


93,3 


39) 


1 


(it) 


1 


90 


Y 


0100640101 


2000 


10-29 


122 


774 


22 


470 


23.6 


563 


23.7 


568 


7 


58 


(7 


23,8.11) 





5675 


2 


17 


(1 


94,2 


41) 





86 


1 


49 


Y 


0110890301 


2002 


06-22 


123 


770 


-50 


163 


15.2 


469 


15.4 


464 


8 


48 


(7 


65,9.06) 





5625 


2 


43 


(2 


11,2 


85) 


1 


57 


1 


51 


Y 


0304070501 


2005 


11-08 


124 


223 


60 


304 


12.0 


486 


12.0 


510 


3 


12 


(2 


48,3.85) 





5725 





71 


(0 


39,1 


14) 


1 


25 


1 


04 


N 


0305290201 


2005 


07-02 


124 


578 


— 32 


485 


15.1 


478 


16.9 


572 


3 


84 


(3 


21,4.52) 





5625 


1 


01 


(0 


72,1 


36) 


1 


53 


1 


90 


N 


0162160601 


2003 


12-14 


125 


846 


54 


826 


10.1 


572 


10.1 


571 


4 


98 


(4 


41,5.46) 





5675 





38 


(0 


13,0 


68) 


1 


39 


1 


00 


N 


0162160401 


2003 


12-06 


125 


848 


54 


828 


10.0 


571 


10.2 


571 


6 


62 


(5 


73,6.91) 





5775 





95 


(0 


57,1 


17) 


1 


80 


1 


00 


N 


0162160201 


2003 


11-24 


125 


849 


54 


831 


6.8 


572 


6.7 


572 


6 


73 


(5 


72,8.08) 





5675 


2 


54 


(2 


09,3 


04) 


1 


73 


1 


41 


Y 


0111550301 


2001 


05-27 


125 


907 


54 


819 


13.9 


565 


13.5 


488 


4 


21 


(3 


75,4.81) 





5625 





62 


(0 


35,0 


91) 





73 


1 


53 


N 


0111550201 


2001 


05-18 


125 


917 


54 


818 


36.1 


562 


35.8 


567 


6 


89 


(6 


50,7.18) 





5675 





83 


(0 


66,1 


01) 


1 


32 


1 


12 


N 


0111550101 


2001 


05-18 


125 


917 


54 


822 


25.3 


562 


25.4 


567 


6 


79 


(6 


46,7.23) 





5675 





66 


(0 


48,0 


88) 


1 


81 


1 


25 


Y 


0158560301 


2003 


05-01 


126 


526 


52 


738 


7.7 


472 


7.9 


468 


6 


73 


(5 


98,7.47) 





5725 





77 


(0 


33,1 


20) 


1 


92 


1 


47 


Y 


0124900101 


2000 


05-21 


126 


530 


52 


742 


23.5 


554 


23.9 


553 


8 


41 


(8 


06,9.03) 





5625 





87 


(0 


65,1 


08) 


1 


27 


1 


71 


N 


0203610201 


2004 


02-01 


127 


623 


— 29 


558 


13.1 


489 


14.2 


492 


4 


09 


(3 


46,4.93) 





5675 





86 


(0 


49,1 


25) 


1 


69 


1 


96 


N 


0305920101 


2005 


07-22 


128 


725 


-48 


533 


15.1 


427 


16.0 


497 


5 


33 


(4 


60,6.17) 





5675 


5 


44 


(5 


00,5 


76) 


1 


11 


1 


67 


N 


0200430301 


2004 


01-09 


128 


859 


— 29 


513 


11.0 


572 


10.9 


510 


7 


55 


(6 


47,7.96) 





5675 


4 


21 


(3 


72,4 


53) 


1 


58 


1 


63 


N 


0004010201 


2001 


02-22 


130 


715 


3 


066 


21.3 


442 


21.7 


440 


3 


61 


(3 


17,3.98) 





5675 


1 


62 


(1 


38,1 


87) 


1 


52 


1 


59 


N 


0153752001 


2002 


09-14 


130 


716 


3 


202 


24.6 


439 


24.5 


443 


3 


73 


(3 


20,4.02) 





5625 





18 


(0 


00,0 


38) 


1 


60 


1 


40 


N 


0301150401 


2006 


01-28 


130 


727 


— 28 


588 


6.0 


485 


6.6 


500 


3 


92 


(3 


18,4.60) 





5825 





15 


(0 


00,0 


59) 





83 


1 


97 


N 


0153752501 


2002 


09-11 


130 


728 


3 


002 


13.7 


438 


14.2 


436 


3 


62 


(3 


13,4.07) 





5775 





53 


(0 


19,0 


81) 


1 


72 


1 


72 


Y 


0153751901 


2002 


09-13 


130 


769 


3 


152 


16.1 


441 


16.1 


440 


4 


23 


(3 


35,4.47) 





5725 





51 


(0 


22,0 


76) 


1 


55 


1 


45 


N 


0149040201 


2003 


08-22 


132 


891 


9 


084 


46.5 


471 


46.9 


395 


3 


26 


(2 


92,3.53) 





5725 





77 


(0 


56,0 


92) 


1 


31 


1 


57 


N 


0094400101 


2001 


09-11 


133 


178 


22 


628 


8.8 


557 


8.9 


562 


6 


44 


(5 


78,7.12) 





5725 


1 


32 


(0 


94,1 


71) 


1 


69 


1 


28 


Y 


U^U 1 z 1UDU 1 


2006 


io_io 


loo 


225 


42 


419 


17 7 
1 i . i 


oiu 


17 c 
1 1 .0 




2 


77 


( 2 


21 3 24) 


11 




U 




{ n 


OO, 1 


UO ) 




7Q 


1 


7fi 


Y 


0141980601 


2003 


01-23 


133 


363 


-31 


433 


12.2 


557 


12.5 


558 


7 


39 


(6 


60,8.21) 





5625 


2 


90 


(2 


57,3 


26) 


1 


96 


1 


65 


N 


0102640501 


2001 


07-05 


133 


490 


-31 


648 


11.4 


575 


11.4 


571 


7 


49 


(6 


91,8.11) 





5675 


2 


43 


(2 


11,2 


79) 


1 


41 


1 


28 


N 


0102642301 


2002 


01-27 


133 


551 


-31 


466 


11.8 


543 


11.6 


552 


9 


22 


(8 


66,10.20) 





5675 


4 


57 


(4 


20,5 


09) 


1 


36 


1 


72 


N 


0141980701 


2003 


01-24 


133 


612 


-31 


647 


5.3 


573 


5.6 


573 


9 


16 


(7 


90,9.79) 





5625 


2 


79 


(2 


38,3 


36) 


1 


93 


1 


19 


N 


0102640701 


2001 


07-05 


133 


750 


-31 


509 


8.5 


551 


8.4 


550 


9 


68 


(9 


07,10.79) 





5625 


4 


24 


(3 


83,4 


74) 


1 


82 


1 


41 


Y 


0102642001 


2001 


08-15 


133 


856 


-31 


227 


10.7 


556 


10.9 


554 


9 


15 


(8 


38,9.77) 





5675 


3 


09 


(2 


69,3 


46) 





91 


1 


26 


N 


0404220101 


2006 


11-01 


135 


974 


55 


981 


13.0 


488 


14.1 


505 


2 


40 


(1 


86,3.01) 





5625 





53 


(0 


08,0 


75) 


1 


28 


1 


26 


Y 


0312190301 


2006 


01-24 


136 


163 


-9 


247 


11.3 


386 


10.9 


556 


3 


93 


(3 


20,4.52) 





5625 





70 


(0 


34,1 


04) 


1 


43 


1 


46 


N 


0204400101 


2004 


05-24 


137 


446 


77 


229 


26.7 


512 


26.8 


513 


5 


34 


(4 


84,5.63) 





5675 





79 


(0 


56,0 


97) 


1 


37 


1 


04 


N 


0112280201 


2002 


05-27 


138 


058 


74 


859 


10.1 


479 


10.0 


477 


6 


32 


(5 


61,7.01) 





5675 


1 


26 


(0 


87,1 


64) 


1 


61 


1 


00 


Y 


0093640901 


2001 


02-11 


138 


175 


10 


579 


9.2 


483 


9.3 


485 


1 


59 


(1 


08,2.19) 





5675 





29 


(0 


00,0 


64) 


1 


75 


1 


85 


N 


0400560301 


2006 


11-17 


138 


279 


68 


853 


51.5 


380 


51.5 


403 


4 


11 


(3 


73,4.41) 





5725 


1 


05 


(0 


82,1 


24) 





94 


1 


09 


N 


0203170101 


2004 


05-16 


138 


505 


65 


396 


10.4 


542 


10.4 


550 


5 


79 


(5 


20,6.50) 





5675 





34 


(0 


04,0 


71) 


1 


78 


1 


06 


Y 


0110890401 


2000 


12-14 


138 


930 


-85 


088 


16.0 


470 


16.2 


466 


4 


82 


(4 


06,5.61) 





5725 





87 


(0 


49,1 


19) 


1 


50 


1 


53 


Y 


0111100101 


2002 


02-11 


139 


501 


-17 


544 


7.4 


570 


7.4 


570 


5 


14 


(4 


42,5.96) 





5625 


1 


12 


(0 


71,1 


54) 


1 


94 


1 


93 





w 

> 

u 

X 

W 

o 
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TABLE 2 — Continued 



MOS1 



MOS2 



Obs. ID 


O Ldl L 


I 


(, 


Exp 


12 


Exp 


S~2 


VII 


A r 

VII 


-C-O VII 


*0 VIII 


^-*o VIII 


\7sw/ 


F total 


.rYJ.IL.l_> I L LI 




Date 


(deg) 


(deg) 


(ks) 


(arcmin 2 ) 


(ks) 


(arcmin 2 ) 


(L.U.) 


(L.U.) 


(keV) 


(L.U.) 


(L.U.) 


(10 8 cm- 2 s- 1 ) 




by filtering? 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 


(15) 


(16) 


0025540401 


2001-09-19 


139.680 


33.892 


6.3 


577 


6.2 


582 


5.13 


(4.32,6.12) 


0.5675 


2.17 


(1.70,2.64) 


1.44 


1.91 


Y 


0084140101 


2001-02-14 


140.204 


-24.899 


37.0 


555 


35.7 


552 


5.64 


(5.35,6.02) 


0.5675 


1.91 


(1.73,2.10) 


1.61 


1.43 


N 


0093641001 


2001-01-07 


141.608 


-47.353 


10.6 


577 


10.7 


574 


6.64 


(6.03,7.14) 


0.5675 


1.34 


(1.02,1.62) 


1.60 


1.36 


N 


0112810101 


2001-05-06 


141.931 


55.390 


15.7 


535 


15.6 


532 


6.47 


(5.98,7.00) 


0.5675 


1.07 


(0.85,1.41) 


1.43 


1.16 


Y 


0400570201 


2006-11-25 


142.370 


51.705 


23.0 


463 


22.9 


475 


4.08 


(3.61,4.57) 


0.5625 


0.74 


(0.50,1.00) 


1.71 


1.00 


N 


0110900201 


2002-06-28 


143.046 


84.218 


21.4 


435 


21.2 


440 


9.59 


(8.99,10.21) 


0.5675 


3.33 


(3.00,3.67) 


1.68 


1.00 


Y 


0200250101 


2004-10-10 


144.038 


38.064 


19.6 


578 


19.2 


506 


3.14 


(2.76,3.73) 


0.5625 


0.22 


(0.00,0.49) 


1.63 


1.89 




0025540101 


2001-06-26 


145.211 


-79.648 


7.1 


565 


7.5 


570 


6.11 


(5.58,7.14) 


0.5675 


1.68 


(1.35,2.16) 


1.19 


1.26 


N 


0156360101 


2003-06-11 


147.793 


70.373 


21.5 


501 


21.0 


580 


8.18 


(7.58,8.57) 


0.5675 


1.82 


(1.53,2.05) 


1.43 


1.36 


N 


0112551501 


2002-07-14 


147.891 


-54.139 


13.4 


575 


14.0 


581 


8.86 


(8.08,9.28) 


0.5675 


1.99 


(1.61,2.20) 


1.75 


1.00 


N 


0200430701 


2004-01-15 


148.222 


-57.936 


11.3 


565 


11.4 


499 


3.54 


(3.03,4.20) 


0.5625 


0.85 


(0.56,1.17) 


1.28 


1.09 


N 


0139760101 


2003-02-24 


149.173 


4.114 


19.2 


574 


19.9 


581 


2.32 


(1.96,2.70) 


0.5575 


0.36 


(0.15,0.56) 


1.45 


1.35 


Y 


0147511701 


2002-12-04 


149.267 


53.157 


17.3 


540 


17.6 


549 


5.23 


(4.84,5.87) 


0.5675 


1.33 


(1.07,1.62) 


1.91 


1.38 


Y 


0147511001 


2002-10-21 


149.358 


53.109 


58.6 


553 


59.3 


561 


7.14 


(6.75,7.36) 


0.5675 


1.23 


(1.08,1.41) 


1.14 


1.74 


N 


0147510101 


2002-10-15 


149.534 


53.009 


24.3 


563 


25.8 


571 


6.73 


(6.27,7.11) 


0.5725 


0.77 


(0.51,0.99) 


1.24 


1.94 


Y 


0164560901 


2004-09-12 


150.573 


29.230 


53.6 


524 


52.9 


523 


4.85 


(4.53,5.11) 


0.5675 


0.54 


(0.37,0.69) 


0.33 


1.33 


Y 


0406630201 


2007-04-12 


151.186 


48.245 


8.5 


339 


8.4 


431 


0.46 


(0.00,1.75) 


0.5525 


0.00 


(0.00,0.58) 


1.29 


1.48 


N 


0303260201 


2005-04-07 


151.607 


51.006 


44.4 


411 


44.0 


583 


4.94 


(4.53,5.31) 


0.5625 


0.83 


(0.63,1.03) 


1.55 


1.15 


N 


0306060201 


2005-11-13 


151.829 


70.103 


53.5 


410 


54.8 


511 


4.70 


(4.22,5.02) 


0.5625 


0.30 


(0.08,0.48) 


1.60 


1.31 


N 


0306060301 


2005-11-15 


151.831 


70.103 


15.3 


415 


15.6 


511 


3.64 


(2.92,4.08) 


0.5675 


0.69 


(0.33,0.97) 


1.35 


1.39 


N 


0148590301 


2003-08-31 


151.832 


15.690 


6.7 


468 


7.0 


469 


3.20 


(2.37,3.93) 


0.5725 


0.00 


(0.00,0.24) 


1.21 


1.65 


N 


0085170101 


2001-11-11 


156.809 


49.507 


27.4 


578 


26.9 


581 


8.12 


(7.62,8.43) 


0.5675 


1.95 


(1.68,2.13) 


1.09 


1.91 


N 


0070340201 


2001-05-10 


159.911 


50.084 


18.3 


570 


18.6 


568 


9.79 


(9.39,10.50) 


0.5675 


3.68 


(3.40,4.00) 


1.35 


1.15 


N 


0200340101 


2004-06-02 


160.579 


81.664 


64.3 


485 


65.3 


487 


5.52 


(5.21,5.77) 


0.5675 


0.47 


(0.32,0.62) 


1.62 


1.24 


N 


0303720601 


2005-04-25 


161.440 


54.439 


23.5 


382 


22.9 


398 


4.08 


(3.56,4.57) 


0.5725 


0.15 


(0.00,0.44) 


1.26 


1.58 


N 


0303720201 


2005-04-13 


161.441 


54.439 


25.8 


378 


26.2 


470 


6.03 


(5.54,6.65) 


0.5575 


1.09 


(0.85,1.39) 


1.64 


1.55 


Y 


0100240301 


2000-09-04 


161.481 


5.043 


13.3 


571 


13.5 


575 


2.71 


(2.20,3.15) 


0.5775 


1.11 


(0.77,1.39) 


1.44 


1.71 


N 


0142830101 


2003-11-30 


162.015 


81.547 


46.7 


529 


46.7 


531 


6.53 


(6.19,6.84) 


0.5625 


0.71 


(0.54,0.87) 


1.56 


1.40 


Y 


0201550201 


2004-02-13 


162.286 


-16.709 


27.8 


574 


30.0 


503 


2.83 


(2.45,3.30) 


0.5675 


1.58 


(1.36,1.84) 


1.30 


1.71 


N 


0200960101 


2005-03-28 


162.721 


41.656 


56.9 


453 


57.0 


465 


4.06 


(3.73,4.35) 


0.5675 


0.49 


(0.31,0.66) 


1.32 


1.03 


N 


0201860301 


2004-07-18 


163.308 


-45.346 


21.1 


575 


21.0 


581 


2.69 


(2.38,3.23) 


0.5575 


1.01 


(0.83,1.28) 


1.85 


1.15 


N 


0201230301 


2004-02-14 


164.144 


-34.474 


11.0 


581 


10.6 


582 


2.13 


(1.31,2.42) 


0.5675 


1.02 


(0.79,1.41) 


1.44 


1.21 


N 


0143150301 


2003-04-17 


164.587 


42.392 


6.4 


568 


6.2 


573 


3.26 


(2.50,4.00) 


0.5675 


0.86 


(0.44,1.29) 


1.33 


1.80 


N 


0109080801 


2002-05-14 


164.695 


64.478 


15.0 


469 


15.3 


463 


8.76 


(8.13,9.42) 


0.5675 


0.80 


(0.48,1.13) 


1.85 


1.17 


Y 


0092800101 


2001-10-30 


165.749 


36.259 


15.5 


500 


15.7 


575 


4.69 


(4.19,5.14) 


0.5725 


1.46 


(1.12,1.71) 


1.07 


1.46 


N 


0092800201 


2002-04-28 


165.763 


36.223 


51.7 


561 


52.3 


573 


5.17 


(4.81,5.41) 


0.5675 


1.14 


(0.95,1.29) 


1.30 


1.36 


Y 


0107860201 


2001-05-08 


165.788 


65.445 


17.3 


566 


18.0 


563 


6.65 


(6.05,7.07) 


0.5675 


1.39 


(1.08,1.61) 


1.37 


1.15 


N 


0109461701 


2002-05-01 


165.840 


62.130 


6.5 


466 


6.4 


469 


7.58 


(6.62,8.42) 


0.5725 


0.59 


(0.05,1.07) 


1.24 


1.11 


N 


0094780101 


2000-09-01 


166.440 


-23.265 


28.9 


566 


29.2 


567 


3.48 


(3.03,3.86) 


0.5675 


2.48 


(2.22,2.73) 


1.21 


1.47 


N 


0404968501 


2007-01-20 


166.876 


-59.034 


13.0 


486 


13.4 


580 


1.31 


(0.86,1.78) 


0.5775 


0.29 


(0.00,0.60) 


1.11 


1.49 


N 


0301340101 


2006-04-12 


167.648 


37.517 


12.8 


487 


13.0 


512 


4.16 


(3.54,4.66) 


0.5675 


1.52 


(1.17,1.85) 


0.83 


1.49 


N 


0404967601 


2007-01-10 


167.694 


-59.556 


7.5 


424 


9.2 


511 


3.43 


(2.54,4.46) 


0.5725 


0.01 


(0.00,0.43) 


1.83 


1.68 


Y 


0404968301 


2007-01-12 


167.881 


-58.619 


9.1 


498 


9.1 


513 


1.98 


(1.32,2.58) 


0.5675 


0.49 


(0.10,0.85) 


0.47 


1.19 


N 


0205370201 


2004-05-10 


168.040 


65.136 


27.7 


501 


28.8 


578 


5.74 


(5.24,6.05) 


0.5675 


0.97 


(0.71,1.15) 


1.08 


1.40 


N 


0201040101 


2004-10-22 


168.111 


55.051 


10.1 


584 


9.9 


513 


8.07 


(7.31,8.77) 


0.5625 


1.00 


(0.61,1.30) 


1.87 


1.02 


Y 


0203542001 


2004-09-12 


168.218 


-16.321 


30.2 


570 


30.9 


465 


1.97 


(1.61,2.28) 


0.5575 


0.30 


(0.12,0.47) 


0.21 


1.59 


N 


0200370101 


2004-08-15 


168.334 


-14.914 


86.2 


564 


88.3 


488 


2.93 


(2.64,3.30) 


0.5575 


0.40 


(0.25,0.60) 


0.72 


1.67 


Y 


0404967101 


2007-01-08 


168.366 


-59.709 


11.3 


424 


11.3 


511 


3.32 


(2.63,3.81) 


0.5675 


0.22 


(0.00,0.52) 


1.86 


1.01 


N 


0404966801 


2007-01-06 


168.598 


-60.045 


14.3 


410 


14.5 


499 


2.13 


(1.54,2.50) 


0.5725 


0.76 


(0.42,1.03) 


1.23 


1.00 


N 


0103862101 


2001-04-26 


168.608 


28.364 


5.7 


469 


5.8 


467 


5.18 


(4.17,6.09) 


0.5575 


2.04 


(1.48,2.56) 


1.19 


1.34 


N 


0404967001 


2007-01-08 


168.767 


-59.433 


14.4 


424 


14.4 


511 


3.63 


(3.13,4.32) 


0.5675 


1.06 


(0.72,1.40) 


1.72 


1.00 


N 


0203840101 


2004-01-19 


168.965 


-65.882 


9.5 


579 


9.0 


511 


2.78 


(2.16,3.43) 


0.5575 


0.60 


(0.27,0.93) 


1.87 


1.30 


N 


0112371701 


2000-08-08 


169.020 


-59.598 


16.5 


576 


14.2 


582 


3.73 


(3.29,4.14) 


0.5675 


0.39 


(0.17,0.64) 


1.20 


1.70 


N 


0112370601 


2002-08-12 


169.161 


-59.993 


19.4 


581 


20.1 


579 


5.07 


(4.50,5.45) 


0.5625 


1.77 


(1.52,2.03) 


1.83 


1.17 


Y 


0404966901 


2007-01-07 


169.263 


-59.219 


5.9 


423 


5.9 


511 


1.97 


(1.28,2.75) 


0.5725 


0.00 


(0.00,0.32) 


1.17 


1.18 


N 
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03 



MOS1 



MOS2 



Obs. ID 


Start 


I 


6 


Exp. 




Exp. 


Q 


lo VII 


A Jo VII 


Eo vn 


lo VIII 


A Jo vin 


(/sw) 




Date 


(Heo-1 






(arcmiri ) 


(KS) 


1 ■ 2\ 

[ arcmin ) 


(T TT 1 


(T TT 1 


(keV) 


(T TT 1 


(T TT 1 


(10^ cm 2 


( L ) 


(91 




(A} 






(71 


y°) 


(Q\ 

v*) 


(1 f)1 


(111 


(1 91 


(1 ^\ 


(1 A\ 
(LI) 


0404960301 


2006-07-06 


169.488 


-57.006 


5.5 


490 


6.2 


510 


2.70 


(2.13,3.69) 


0.5725 


0.00 


(0.00,0.13) 


1.17 


0037982501 


2003-01-25 


169.511 


-58.344 


9.8 


581 


10.4 


580 


1.77 


(1.28,2.38) 


0.5625 


1.26 


(0.95,1.57) 


1.79 


0112370401 


2000-08-06 


169.619 


-59.340 


10.2 


579 


10.1 


583 


3.97 


(3.41,4.47) 


0.5625 


0.62 


(0.33,0.89) 


1.56 


0146990201 


2003-04-25 


169.622 


60.666 


10.6 


584 


9.9 


511 


5.10 


(4.41,5.81) 


0.5575 


1.05 


(0.69,1.38) 


1.74 


0037982401 


2003-01-25 


169.683 


-58.705 


17.7 


581 


17.3 


581 


2.93 


(2.56,3.27) 


0.5725 


1.06 


(0.82,1.28) 


1.59 


0112370101 


2000-07-31 


169.763 


-59.733 


28.8 


574 


30.0 


572 


4.02 


(3.74,4.47) 


0.5625 


1.62 


(1.44,1.83) 


1.69 


0404966501 


2006-08-09 


169.896 


-60.446 


9.4 


488 


9.8 


583 


3.61 


(2.77,4.28) 


0.5625 


0.42 


(0.03,0.77) 


1.03 


0037981801 


2002-08-16 


169.958 


-56.789 


15.5 


572 


15.6 


579 


3.73 


(3.16,4.36) 


0.5725 


1.68 


(1.33,2.02) 


0.93 


0404960601 


2006-07-07 


170.168 


-58.451 


9.7 


491 


9.7 


513 


2.38 


(1.71,2.90) 


0.5725 


0.26 


(0.00,0.61) 


0.84 


0037980801 


2002-07-13 


170.292 


-57.512 


9.7 


576 


9.6 


581 


5.54 


(5.00,6.18) 


0.5675 


1.44 


(1.11,1.79) 


1.72 


0148742401 


2003-06-30 


170.347 


77.117 


6.6 


579 


6.8 


583 


5.49 


(4.57,6.37) 


0.5575 


1.56 


(1.09,2.00) 


1.21 


0037982101 


2002-08-14 


170.351 


-58.811 


14.1 


582 


14.4 


578 


2.51 


(1.98,3.05) 


0.5575 


0.84 


(0.54,1.12) 


0.52 


0037981901 


2002-08-16 


170.416 


-56.572 


12.0 


572 


12.5 


508 


4.01 


(3.37,4.38) 


0.5725 


1.17 


(0.80,1.42) 


0.93 


0306370601 


2005-04-24 


170.477 


53.178 


9.6 


496 


10.1 


583 


5.85 


(5.15,6.45) 


0.5675 


0.28 


(0.00,0.61) 


1.41 


0037982001 


2002-08-14 


170.535 


-59.172 


15.8 


578 


16.1 


572 


3.11 


(2.66,3.69) 


0.5575 


0.80 


(0.56,1.11) 


0.65 


0109520101 


2002-01-29 


170.643 


-58.270 


25.3 


574 


24.5 


582 


4.50 


(4.21,4.92) 


0.5675 


1.26 


(1.07,1.48) 


0.85 


0037980901 


2002-01-27 


170.754 


-57.330 


13.8 


575 


13.5 


580 


3.62 


(3.11,4.32) 


0.5675 


0.39 


(0.12,0.89) 


1.36 


0109520601 


2002-01-31 


170.826 


-58.630 


21.6 


572 


22.2 


578 


3.59 


(3.27,4.17) 


0.5625 


2.15 


(1.94,2.45) 


1.49 


0404966601 


2007-01-06 


170.837 


-59.584 


13.2 


422 


13.5 


511 


3.56 


(2.87,4.05) 


0.5575 


0.68 


(0.36,0.96) 


1.29 


0210490101 


2005-01-01 


170.925 


-58.172 


33.1 


569 


32.8 


499 


2.74 


(2.45,3.23) 


0.5525 


0.97 


(0.81,1.21) 


1.72 


0110661101 


2000-08-20 


171.113 


-37.358 


11.2 


583 


11.4 


582 


2.65 


(2.13,2.94) 


0.5625 


0.84 


(0.58,1.02) 


1.53 


0402780701 


2007-03-28 


171.132 


32.731 


14.3 


422 


14.6 


577 


2.03 


(1.52,2.63) 


0.5675 


0.19 


(0.00,0.53) 


1.12 


0147111301 


2003-07-24 


171.217 


-59.307 


12.4 


577 


12.2 


583 


3.69 


(3.23,4.13) 


0.5725 


1.49 


(1.21,1.77) 


1.72 


0147111401 


2003-07-24 


171.415 


-59.665 


6.9 


578 


7.0 


583 


6.77 


(5.99,7.35) 


0.5725 


1.86 


(1.42,2.24) 


1.64 


0109520501 


2001-07-03 


171.490 


-58.730 


23.5 


583 


23.7 


581 


4.26 


(3.84,4.64) 


0.5625 


1.26 


(1.05,1.46) 


1.77 


0112680201 


2002-07-14 


171.583 


-57.791 


7.4 


576 


7.4 


581 


3.84 


(3.08,4.38) 


0.5725 


1.31 


(0.85,1.67) 


1.01 


0106460101 


2000-11-06 


171.619 


48.316 


21.4 


510 


21.0 


508 


8.41 


(7.64,9.07) 


0.5675 


2.75 


(2.50,3.06) 


1.09 


0111110501 


2001-07-04 


171.684 


-59.089 


19.1 


509 


19.0 


581 


4.95 


(4.50,5.27) 


0.5725 


0.79 


(0.55,0.99) 


1.45 


0112681001 


2002-01-30 


171.770 


-58.186 


20.7 


574 


20.3 


580 


3.45 


(2.97,3.79) 


0.5675 


0.66 


(0.40,0.87) 


1.71 


0037980501 


2002-01-25 


171.854 


-57.245 


8.3 


574 


8.3 


581 


3.62 


(3.03,4.39) 


0.5625 


1.06 


(0.75,1.43) 


1.79 


0404960401 


2006-07-06 


171.884 


-59.447 


11.0 


413 


11.1 


509 


2.77 


(2.20,3.43) 


0.5675 


0.01 


(0.00,0.36) 


1.01 


0404960501 


2006-07-06 


171.964 


-58.508 


10.1 


490 


10.6 


512 


2.49 


(1.68,2.80) 


0.5875 


0.44 


(0.06,0.77) 


0.78 


0112680101 


2002-01-28 


172.043 


-57.604 


23.8 


571 


24.1 


577 


3.73 


(3.29,4.13) 


0.5675 


0.72 


(0.48,0.91) 


1.00 


0206360101 


2004-09-10 


172.084 


-2.241 


53.1 


569 


52.9 


569 


3.54 


(3.16,3.88) 


0.5525 


0.29 


(0.11,0.48) 


1.36 


0401790101 


2007-03-18 


172.088 


-11.015 


10.1 


478 


10.4 


572 


1.06 


(0.69,1.58) 


0.5825 


0.00 


(0.00,0.25) 


1.25 


0111200201 


2000-07-30 


172.105 


-51.933 


29.1 


527 


26.9 


462 


7.99 


(7.22,8.34) 


0.5625 


3.97 


(3.69,4.27) 


1.74 


0111110401 


2001-07-03 


172.163 


-58.866 


23.5 


583 


23.9 


581 


3.81 


(3.52,4.15) 


0.5725 


0.89 


(0.71,1.09) 


1.54 


0109520201 


2002-01-29 


172.893 


-58.093 


24.2 


571 


23.4 


578 


3.20 


(2.86,3.61) 


0.5675 


0.94 


(0.60,1.08) 


0.89 


0112300101 


2002-07-13 


173.017 


-70.337 


16.4 


523 


16.8 


529 


4.48 


(3.94,5.14) 


0.5625 


1.63 


(1.32,2.00) 


1.71 


0111110701 


2001-08-14 


173.104 


-58.412 


10.5 


508 


10.8 


581 


3.33 


(2.85,4.01) 


0.5625 


1.28 


(0.98,1.65) 


0.77 


0111110101 


2001-07-06 


173.552 


-58.184 


17.7 


580 


17.8 


578 


2.99 


(2.59,3.45) 


0.5575 


0.31 


(0.10,0.56) 


1.50 


0404964801 


2006-07-07 


173.765 


-58.540 


10.0 


490 


10.4 


512 


3.84 


(3.05,4.64) 


0.5625 


0.00 


(0.00,0.17) 


1.38 


0202520201 


2004-03-22 


173.791 


22.181 


13.4 


584 


13.2 


583 


2.89 


(2.27,3.28) 


0.5625 


0.04 


(0.00,0.28) 


1.50 


0203540301 


2004-08-22 


174.008 


-15.899 


15.3 


510 


15.6 


582 


2.78 


(2.35,3.18) 


0.5525 


0.00 


(0.00,0.18) 


1.68 


0201360201 


2004-02-29 


174.042 


-19.847 


29.8 


579 


28.4 


578 


0.85 


(0.46,1.26) 


0.5475 


0.45 


(0.26,0.67) 


1.26 


0203540501 


2005-02-21 


174.057 


-13.826 


15.4 


433 


16.0 


505 


1.97 


(1.54,2.36) 


0.5625 


1.21 


(0.92,1.40) 


1.19 


0203540401 


2005-02-21 


174.215 


-15.732 


26.8 


504 


26.6 


506 


4.42 


(3.90,4.67) 


0.5625 


0.60 


(0.40,0.77) 


1.07 


0404964701 


2006-07-07 


174.220 


-58.309 


9.9 


490 


10.1 


513 


3.52 


(2.91,4.14) 


0.5675 


0.21 


(0.00,0.56) 


1.40 


0083000101 


2001-10-22 


175.010 


25.978 


8.4 


505 


8.4 


577 


3.99 


(3.07,4.66) 


0.5625 


3.16 


(2.64,3.57) 


1.75 


0111430101 


2001-07-07 


175.480 


-75.700 


16.6 


470 


17.6 


465 


4.54 


(3.98,5.16) 


0.5625 


0.94 


(0.64,1.27) 


1.63 


0304203401 


2006-06-11 


175.807 


63.353 


8.5 


371 


8.3 


391 


7.12 


(6.13,7.85) 


0.5775 


1.55 


(0.97,2.02) 


1.36 


0312190401 


2006-01-28 


175.875 


-49.907 


11.4 


421 


11.3 


509 


1.55 


(1.08,1.97) 


0.5875 


0.00 


(0.00,0.20) 


0.82 


0056020301 


2001-02-14 


175.924 


-49.466 


10.7 


557 


10.2 


558 


4.00 


(3.56,4.60) 


0.5675 


1.06 


(0.78,1.37) 


1.08 


0041170101 


2001-02-16 


177.510 


-48.355 


45.3 


582 


45.8 


581 


4.84 


(4.52,5.08) 


0.5625 


0.95 


(0.82,1.12) 


0.81 


0203160201 


2004-07-19 


178.203 


-47.949 


13.2 


466 


13.2 


469 


2.95 


(2.38,3.45) 


0.5625 


0.82 


(0.50,1.09) 


1.76 



(15) 



Affected 

by filtering? 
(16) 



1.63 
1.27 
1.60 
1.41 
1.29 
1.69 
1.99 
1.49 
1.26 
1.07 
1.84 
1.75 
1.62 
1.44 
1.28 
1.13 
1.20 
1.68 
1.00 
1.44 
1.35 
1.67 
1.00 
1.16 
1.07 
1.11 
1.51 
1.07 
1.45 
1.00 
1.16 
1.05 
1.22 
1.99 
1.30 
1.92 
1.00 
1.19 
1.69 
1.53 
1.22 
1.12 
1.11 
1.28 
1.56 
1.00 
1.00 
1.28 
1.81 
1.72 
1.00 
1.09 
1.42 
1.20 
1.04 
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N 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
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N 
N 
N 
Y 
N 
N 
Y 
Y 
N 
Y 
N 
N 
N 
N 
N 
N 
Y 
N 
Y 
N 
N 
N 
N 
N 
N 
N 
N 
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MOS1 



MOS2 



Obs. ID 


O Ldl L 


I 


(, 


Exp 


12 


Exp 


Q 


VII 


A r 

VII 


-C-O VII 


*0 VIII 


^-*o VIII 


\7sw/ 


^total 
F cxgal 


.rYJ.IL.l_> I L LI 




Date 


(deg) 


(deg) 


(ks) 


(arcmin 2 ) 


(ks) 


(arcmin 2 ) 


(L.U.) 


(L.U.) 


(keV) 


(L.U.) 


(L.U.) 


(10 8 cm- 2 s- 1 ) 




by filtering? 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 


(15) 


(16) 


0111410101 


2002-02-09 


178.224 


-43.073 


7.9 


470 


5.7 


466 


4.17 


(3.17,5.10) 


0.5625 


1.04 


(0.49,1.53) 


1.77 


1.59 


Y 


0200811101 


2004-03-09 


178.909 


-20.031 


9.2 


571 


9.8 


497 


1.69 


(1.29,2.31) 


0.5625 


0.12 


(0.00,0.40) 


1.07 


1.22 


N 


0200810301 


2004-03-05 


178.909 


-20.031 


5.6 


573 


5.5 


571 


4.26 


(3.55,5.06) 


0.5625 


0.40 


(0.02,0.77) 


1.81 


1.68 


N 


0200810701 


2004-03-07 


178.909 


-20.030 


7.9 


575 


8.2 


502 


2.96 


(2.41,3.45) 


0.5675 


0.00 


(0.00,0.27) 


1.86 


1.04 


N 


0109060301 


2000-09-09 


178.916 


-19.992 


43.1 


548 


42.3 


554 


3.57 


(3.35,3.84) 


0.5675 


0.87 


(0.75,1.03) 


1.51 


1.28 


Y 


0024140101 


2001-03-13 


179.085 


-23.816 


19.9 


562 


19.9 


568 


2.85 


(2.44,3.29) 


0.5675 


0.04 


(0.00,0.27) 


1.88 


1.51 


Y 


0406610101 


2006-11-05 


179.356 


59.942 


10.4 


402 


10.8 


485 


4.83 


(4.33,5.67) 


0.5675 


0.91 


(0.43,1.31) 


1.88 


1.66 


N 


0101440501 


2000-09-03 


180.258 


-21.968 


23.9 


559 


24.6 


566 


2.97 


(2.57,3.35) 


0.5675 


1.31 


(1.08,1.53) 


1.68 


1.54 


Y 


0101441501 


2002-03-05 


180.557 


-23.544 


30.0 


545 


30.0 


551 


2.62 


(2.30,2.99) 


0.5625 


0.36 


(0.19,0.56) 


1.70 


1.70 


Y 


0200750401 


2004-01-30 


180.833 


-41.576 


5.6 


555 


5.4 


556 


4.21 


(3.55,4.95) 


0.5775 


2.70 


(2.24,3.21) 


1.55 


1.26 


Y 


0093630101 


2001-08-15 


182.022 


-57.907 


14.1 


553 


14.4 


555 


3.79 


(3.39,4.53) 


0.5625 


1.72 


(1.46,2.06) 


0.81 


1.09 


N 


0205980101 


2004-04-24 


182.556 


57.673 


14.0 


389 


14.1 


466 


5.72 


(5.18,6.45) 


0.5675 


1.06 


(0.78,1.48) 


1.80 


1.18 


Y 


0400830301 


2006-10-30 


182.658 


42.566 


45.0 


493 


44.7 


511 


3.62 


(3.36,4.06) 


0.5725 


0.73 


(0.55,0.97) 


0.89 


1.75 


N 


0200630101 


2004-04-13 


183.403 


40.982 


13.7 


577 


13.9 


583 


3.90 


(3.45,4.42) 


0.5675 


0.20 


(0.00,0.47) 


0.57 


1.33 


N 


0103262801 


2003-10-09 


184.363 


-3.300 


6.6 


586 


6.7 


586 


2.40 


(1.93,2.91) 


0.5775 


0.32 


(0.02,0.64) 


0.55 


1.25 


N 


0302581801 


2005-10-10 


184.774 


40.088 


22.0 


368 


21.9 


462 


5.98 


(5.48,6.60) 


0.5625 


1.47 


(1.20,1.79) 


1.25 


1.88 


N 


0134540101 


2001-02-22 


184.909 


-41.569 


9.4,7.5 


474,473 


9.7,8.0 


469,472 


5.75 


(5.10,6.62) 


0.5625 


2.52 


(2.16,2.87) 


1.64 


1.38 


Y 


0402320201 


2007-02-02 


184.948 


-42.338 


7.3 


496 


7.0 


582 


4.74 


(4.02,5.50) 


0.5725 


1.25 


(0.81,1.71) 


1.13 


1.51 


N 


0070340301 


2001-05-15 


185.207 


65.480 


6.9 


532 


6.7 


535 


6.18 


(5.35,7.00) 


0.5675 


1.44 


(0.99,1.89) 


1.62 


1.77 


N 


0149010201 


2003-04-15 


186.300 


44.831 


13.2 


545 


13.3 


551 


6.15 


(5.55,6.85) 


0.5625 


1.25 


(1.00,1.57) 


1.74 


1.18 


Y 


0405240201 


2006-08-06 


186.353 


-46.138 


14.4 


482 


14.6 


504 


11.42 


(10.92,12.43) 


0.5675 


2.48 


(2.21,3.02) 


1.61 


1.27 


N 


0112880801 


2000-09-29 


187.464 


22.499 


40.4 


499 


41.6 


430 


4.21 


(3.79,4.63) 


0.5675 


2.10 


(1.84,2.33) 


1.31 


1.43 


Y 


0123710201 


2000-04-24 


187.465 


22.477 


18.1 


470 


18.3 


467 


4.44 


(3.79,5.06) 


0.5675 


0.90 


(0.57,1.25) 


1.11 


1.47 


N 


0200430401 


2004-01-19 


187.723 


-45.057 


8.0 


575 


8.2 


581 


10.39 


(9.83,11.44) 


0.5675 


3.95 


(3.59,4.43) 


1.86 


1.00 


Y 


0201690301 


2004-06-20 


187.766 


83.058 


14.0 


573 


15.3 


573 


4.49 


(3.89,4.96) 


0.5675 


0.83 


(0.51,1.11) 


1.18 


1.31 


N 


0094790201 


2002-08-22 


188.307 


-37.087 


20.4 


563 


20.6 


563 


5.80 


(5.34,6.23) 


0.5675 


1.91 


(1.61,2.14) 


1.39 


1.87 


N 


0103861001 


2002-08-13 


190.169 


-47.827 


8.8 


471 


8.7 


468 


17.56 


(16.14,18.31) 


0.5725 


6.04 


(5.34,6.53) 


1.29 


1.00 


N 


0301650201 


2005-08-30 


190.591 


-45.540 


11.7 


420 


11.6 


510 


11.43 


(10.66,12.15) 


0.5725 


3.35 


(2.92,3.76) 


1.60 


1.13 


N 


0161160101 


2003-09-01 


191.813 


-33.159 


24.8 


456 


26.9 


450 


7.38 


(6.73,7.81) 


0.5675 


1.67 


(1.37,1.92) 


1.78 


1.42 


Y 


0203060501 


2004-01-20 


192.077 


-58.254 


35.5 


390 


35.3 


468 


2.75 


(2.29,3.17) 


0.5725 


0.95 


(0.68,1.21) 


1.63 


1.81 


N 


0006010301 


2001-04-26 


192.227 


23.387 


32.5 


543 


33.9 


541 


3.86 


(3.44,4.28) 


0.5675 


1.58 


(1.34,1.82) 


0.91 


1.50 


N 


0405210101 


2006-08-29 


192.572 


-11.806 


26.0 


491 


26.9 


505 


3.32 


(2.93,3.75) 


0.5675 


0.11 


(0.00,0.44) 


1.09 


1.61 


N 


0405210201 


2006-08-30 


193.604 


-12.457 


18.0 


494 


18.4 


511 


4.01 


(3.51,4.50) 


0.5675 


0.49 


(0.22,0.76) 


1.64 


1.32 


Y 


0205010101 


2004-05-23 


193.799 


82.754 


24.8 


509 


25.4 


436 


5.60 


(4.99,6.23) 


0.5675 


0.88 


(0.58,1.20) 


1.46 


1.37 


N 


0152530101 


2002-10-05 


194.085 


28.828 


13.3 


548 


14.6 


554 


6.45 


(5.86,7.16) 


0.5575 


2.85 


(2.53,3.22) 


1.19 


1.66 


N 


0300100201 


2005-10-01 


194.881 


-12.250 


9.5 


415 


9.1 


578 


4.89 


(4.24,5.64) 


0.5625 


1.49 


(1.12,1.87) 


1.84 


1.41 


Y 


0111170101 


2002-04-04 


195.127 


4.249 


70.8 


563 
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573 


5.52 


(5.28,5.79) 


0.5675 


1.73 


(1.63,1.94) 


1.38 


1.37 


N 
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2004-03-13 


195.133 


4.248 


13.7 


565 


14.5 


565 


3.65 


(3.27,4.25) 
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1.24 


(0.98,1.54) 


1.04 


1.73 


N 
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195.135 


4.285 


17.7 


468 


17.9 


493 


5.55 


(4.98,6.14) 
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1.48 


(1.18,1.77) 


1.53 


1.17 


N 


0405210601 


2006-08-31 


195.219 


-11.732 


17.5 


489 


17.6 


506 


2.22 


(1.72,2.74) 


0.5675 


1.51 


(1.21,1.81) 


1.62 


1.74 


Y 


0150620301 


2003-04-22 


195.510 


43.156 


8.8 


582 


8.8 
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5.70 


(5.04,6.32) 


0.5675 


1.22 


(0.87,1.57) 


1.48 


1.07 


N 


0150620101 


2003-04-23 


196.040 


44.206 


12.3 


585 


12.3 


511 


5.85 


(5.42,6.64) 


0.5675 


1.44 


(1.18,1.81) 


1.55 


1.13 


N 


0303820301 


2006-04-15 


196.693 


42.920 


20.4 


460 


21.6 


556 


3.97 


(3.11,4.24) 


0.5675 


0.97 


(0.61,1.18) 


0.97 


1.34 


N 


0301651701 


2006-06-20 


197.309 


81.121 


12.3 


473 


12.2 


495 


6.29 


(5.56,6.95) 


0.5625 


0.96 


(0.61,1.30) 


1.26 


1.05 


N 


0112880401 


2000-09-03 


197.636 


-23.741 


17.8 


570 


18.0 


576 


7.02 


(6.29,7.75) 


0.5675 


2.37 


(2.04,2.73) 


1.55 


1.73 


N 


0025540301 


2001-04-27 


198.835 


33.952 


9.7 


582 


9.9 


579 


5.29 


(4.80,6.12) 


0.5625 


0.87 


(0.57,1.21) 


0.88 


1.19 


N 


0152170501 


2003-05-27 


198.925 


86.436 


17.0 


472 


17.5 


469 


6.07 


(5.69,6.85) 


0.5725 


1.34 


(1.05,1.68) 


1.66 


1.22 


Y 


0203460201 


2004-01-31 


200.666 


-44.050 


11.2 


583 


10.4 


583 


12.17 


(11.45,12.92) 


0.5675 


4.20 


(3.78,4.63) 


1.84 


1.86 


Y 


0404240301 


2006-11-29 


202.394 


51.284 


17.7 


416 


17.4 


512 


5.98 


(5.35,6.50) 


0.5675 


1.29 


(0.95,1.58) 


1.27 


1.11 


N 


0104860501 


2002-06-26 


202.853 


83.300 


32.4 


535 


33.3 


542 


6.50 


(6.16,6.93) 


0.5675 


1.22 


(1.02,1.45) 


1.04 


1.17 


N 


0202210301 


2005-02-02 


204.928 


-41.756 


41.0 


520 


41.3 


456 


8.07 


(7.53,8.45) 


0.5675 


2.06 


(1.82,2.28) 


1.57 


1.91 




0201530101 


2005-03-30 


205.109 


-14.127 


28.9 


377 


28.0 


545 


3.38 


(2.97,3.71) 


0.5625 


0.46 


(0.22,0.62) 


1.52 


1.54 


N 


0112400101 


2002-03-06 


205.212 


-17.245 


12.0 


457 


11.8 


463 


4.60 


(3.81,5.73) 


0.5475 


2.35 


(1.86,2.84) 


1.56 


1.45 


N 


0041170201 


2000-11-05 


205.844 


51.845 


39.3 


581 


38.9 


580 


8.32 


(7.96,8.68) 


0.5625 


2.84 


(2.67,3.05) 


0.86 


1.25 


Y 


0149890301 


2003-09-17 


206.007 


-15.463 


5.7,6.4 


581,583 


5.7,6.0 


581,579 


4.91 


(4.51,5.39) 


0.5675 


1.38 


(1.14,1.65) 


1.69 


1.64 
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TABLE 2 — Continued 
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TABLE 2 — Continued 
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HENLEY AND SHELTON 



TABLE 3 

Ranges and Quartiles of the Oxygen Intensities 



Line 


Proton flux 
filtering? 


Range 
(L.U.) 


Lower quartile 
(L.U.) 


Median 
(L.U.) 


Upper quartile 
(L.U.) 


O VII 
O vii 
O viii 
O viii 


N 
Y 
N 
Y 


0.5-31.2 
0.5-17.6 
0.0-11.3 
0.0-6.0 


3.79 (3.63,3.93) 
3.62 (3.46,3.77) 
0.64 (0.58,0.71) 
0.60 (0.49,0.69) 


5.22 (4.99,5.39) 
4.89 (4.62,5.14) 
1.06 (1.01,1.16) 
1.01 (0.94,1.06) 


6.72 (6.51,7.02) 
6.24 (5.96,6.50) 
1.75 (1.68,1.90) 
1.62 (1.49,1.73) 



Note. — The numbers in parentheses are the 90% confidence intervals, calculated by bootstrapping. 



TABLE 4 

Correlation Coefficients for Intensity against Latitude 



Line 


Proton flux 
filtering? 




North 


South 




b> U 


6>20° 


b < U b < -20° 




O vii 


N 


0.21 (2.9 x 10" 


7 ) 0.14 (7.4 x 10~ 4 ) 


0.18(3.8x10" 


- 6 ) 


O vii 


Y 


0.23 (3.5 x 10" 


5 ) 0.20 (6.7 x 10~ 4 ) 


0.19 (1.1 x 10" 




O viii 


N 






0.17(9.0x10" 


- 6 ) 


O viii 


Y 






0.17(4.5x10" 


- 3 ) 



Note. — Correlation coefficients are Kendall's r for the relevant intensity against b. Values in parentheses are p- values (i.e., 
the probabilities of obtaining correlation coefficients at least as large as the observed values, assuming that the null hypothesis 
is true). Only correlations that are significant at the 5% level are included. 

TABLE 5 

Oxygen Line Intensities from Directions with Multiple Observations 



Without proton flux filtering With proton flux filtering 



Datasct 


N obB 


Obs. ID 


I 


b 


Jo VII 


A7o vii 


Jo VIII 


A7o viii 


Jo VII 


A7o vn 


Jo VIII 


A7o viii 








(dee) 


(deg) 


(L.U.) 


(L.U.) 


(L.U.) 


(L.U.) 


(L.U.) 


(L.U.) 


(L.U.) 


(L.U.) 


(i) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


0) 


(10) 


(11) 


(12) 


(13) 


i 


2 


0112570301 


120.595 


-22.245 


8.96 


(8.27,9.22) 


2.39 


(2.20,2.73) 














0402560801 


120.591 


-22.242 


5.58 


(5.14,6.23) 


1.45 


(1.28,1.74) 


5.58 


(5.14,6.23) 


1.45 


(1.28,1.74) 


2 


2 


0410582001 


120.820 


-21.565 


5.21 


(4.28,5.68) 


1.52 


(1.25,2.03) 














0402560301 


120.784 


-21.514 


5.09 


(4.64,5.46) 


1.95 


(1.73,2.20) 


5.09 


(4.64,5.46) 


1.95 


(1.73,2.20) 


3 


2 


0109270301 


121.707 


-20.938 


9.04 


(8.56,9.50) 


2.73 


(2.48,2.97) 


9.04 


(8.56,9.50) 


2.73 


(2.48,2.97) 






0402561501 


121.703 


-20.934 


5.04 


(4.65,5.43) 


2.18 


(1.95,2.41) 


5.04 


(4.65,5.43) 


2.18 


(1.95,2.41) 


4 


2 


0403530501 


121.807 


-21.183 


6.37 


(5.23,7.24) 


0.28 


(0.00,0.81) 


6.37 


(5.23,7.24) 


0.28 


(0.00,0.81) 






0403530401 


121.808 


-21.183 


6.79 


(5.65,7.93) 


2.66 


(2.04,3.29) 


6.79 


(5.65,7.93) 


2.66 


(2.04,3.29) 


5 


2 


0100640101 


122.774 


22.470 


7.34 


(6.94,7.74) 


2.11 


(1.90,2.33) 


7.58 


(7.23,8.11) 


2.17 


(1.94,2.41) 






0100640201 


122.774 


22.471 


9.57 


(9.15,9.86) 


3.52 


(3.38,3.77) 


7.99 


(7.51,8.32) 


3.18 


(2.93,3.39) 


6 


2 


0110890301 


123.770 


-50.163 


7.94 


(7.24,8.39) 


2.01 


(1.73,2.37) 


8.48 


(7.65,9.06) 


2.43 


(2.11,2.85) 






0300470101 


123.767 


-50.161 


6.48 


(6.17,6.91) 


3.99 


(3.82,4.25) 










7 


7 


0111550401 


125.892 


54.815 


9.86 


(9.55,10.08) 


3.87 


(3.70,4.01) 














0111550201 


125.917 


54.818 


6.89 


(6.50,7.18) 


0.83 


(0.66,1.01) 


6.89 


(6.50,7.18) 


0.83 


(0.66,1.01) 






0111550301 


125.907 


54.819 


4.21 


(3.75,4.81) 


0.62 


(0.35,0.91) 


4.21 


(3.75,4.81) 


0.62 


(0.35,0.91) 






0111550101 


125.917 


54.822 


6.64 


(6.25,6.90) 


0.69 


(0.51,0.84) 


6.79 


(6.46,7.23) 


0.66 


(0.48,0.88) 






0162160601 


125.846 


54.826 


4.98 


(4.41,5.46) 


0.38 


(0.13,0.68) 


4.98 


(4.41,5.46) 


0.38 


(0.13,0.68) 






0162160401 


125.848 


54.828 


6.62 


(5.73,6.91) 


0.95 


(0.57,1.17) 


6.62 


(5.73,6.91) 


0.95 


(0.57,1.17) 






0162160201 


125.849 


54.831 


7.51 


(6.91,8.11) 


2.65 


(2.32,2.96) 


6.73 


(5.72,8.08) 


2.54 


(2.09,3.04) 


8 


2 


0158560301 


126.526 


52.738 


6.35 


(5.55,6.96) 


0.52 


(0.11,0.85) 


6.73 


(5.98,7.47) 


0.77 


(0.33,1.20) 






0124900101 


126.530 


52.742 


8.41 


(8.06,9.03) 


0.87 


(0.65,1.08) 


8.41 


(8.06,9.03) 


0.87 


(0.65,1.08) 


9 


3 


0153752501 


130.728 


3.002 


3.91 


(3.39,4.26) 


0.54 


(0.24,0.80) 


3.62 


(3.13,4.07) 


0.53 


(0.19,0.81) 






0153751801 


130.675 


3.052 


3.98 


(3.58,4.59) 


0.84 


(0.58,1.17) 














0004010201 


130.715 


3.066 


3.61 


(3.17,3.98) 


1.62 


(1.38,1.87) 


3.61 


(3.17,3.98) 


1.62 


(1.38,1.87) 


10 


2 


0153751901 


130.769 


3.152 


4.23 


(3.35,4.47) 


0.51 


(0.22,0.76) 


4.23 


(3.35,4.47) 


0.51 


(0.22,0.76) 






0153752001 


130.716 


3.202 


3.73 


(3.20,4.02) 


0.18 


(0.00,0.38) 


3.73 


(3.20,4.02) 


0.18 


(0.00,0.38) 


11 


2 


0093640901 


138.175 


10.579 


1.59 


(1.08,2.19) 


0.29 


(0.00,0.64) 


1.59 


(1.08,2.19) 


0.29 


(0.00,0.64) 






0206890201 


138.101 


10.587 


2.99 


(2.65,3.49) 


0.48 


(0.28,0.72) 






12 


4 


0059140101 


138.358 


68.829 


11.34 


(10.45,12.22) 


2.49 


(2.07,2.92) 














0059140901 


138.365 


68.832 


14.83 


(13.92,15.74) 


2.26 


(1.81,2.65) 














0110920101 


138.271 


68.851 


7.86 


(7.35,8.47) 


1.53 


(1.23,1.87) 














0400560301 


138.279 


68.853 


4.11 


(3.73,4.41) 


1.05 


(0.82,1.24) 


4.11 


(3.73,4.41) 


1.05 


(0.82,1.24) 


13 


2 


0110890401 


138.930 


-85.088 


4.75 


(4.09,5.41) 


1.14 


(0.81,1.44) 


4.82 


(4.06,5.61) 


0.87 


(0.49,1.19) 






0110890701 


139.077 


-85.054 


4.69 


(4.07,5.25) 


0.24 


(0.00,0.57) 








14 


2 


0084140101 


140.204 


-24.899 


5.64 


(5.35,6.02) 


1.91 


(1.73,2.10) 


5.64 


(5.35,6.02) 


1.91 


(1.73,2.10) 






0084140501 


140.203 


-24.899 


8.95 


(8.33,9.75) 


3.51 


(3.12,3.88) 










15 


2 


0112521001 


141.946 


41.055 


21.42 


(20.06,22.15) 


3.91 


(3.51,4.52) 











XMM-NE WTON SURVEY OF SOFT X-RAY BACKGROUND 

TABLE 5 — Continued 



41 



Without proton flux filtering With proton flux filtering 



Datasct 


N u 

"obs 


Obs. ID 


I 


b 


VII 






VIII 








^-^O VIII 








(deel 


fdee') 


(L U 1 


(L U "1 


CL U 1 


(L U 1 


(L U "I 


(L U 1 

^u. yj .) 


(L U 1 


(L U 1 






(31 


(41 
y^j 


(51 
y°) 


(61 


(71 


(81 

y°> 


(91 

y^i 




(Ill 


(12) 


(13) 






0112521101 


141.948 


41.056 


13.43 


(12.14,14.15) 


4.30 


(3.89,4.94) 










16 


3 


0112520601 


144.294 


32.706 


31.29 


(30.17,32.60) 


4.98 


(4.46,5.59) 














0200470101 


144.296 


32.707 


7.26 


(6.84,7.71) 


1.05 


(0.84,1.27) 














0112520901 


144.286 


32.742 


5.14 


(4.37,6.00) 


0.38 


(0.00,0.92) 










17 


2 


0028540601 


145.083 


29.427 


7.71 


(7.42,8.17) 


1.52 


(1.36,1.77) 














0028540201 


145.084 


29.465 


8.07 


(7.73,8.47) 


1.41 


(1.22,1.63) 










18 


2 


0112550201 


146.396 


-20.388 


6.33 


(5.42,6.83) 


1.70 


(1.26,2.04) 














0510010801 


146.403 


-20.350 


3.62 


(2.45,4.96) 


0.87 


(0.30,1.39) 










19 


2 


0200430501 


147.160 


60.303 


5.73 


(5.01,6.38) 


2.90 


(2.52,3.25) 














0200431301 


147.117 


60.334 


5.89 


(5.03,6.44) 


1.01 


(0.60,1.38) 










20 


4 


0147511001 


149.358 


53.109 


7.14 


(6.75,7.36) 


1.23 


(1.08,1.41) 


7.14 


(6.75,7.36) 


1.23 


(1.08,1.41) 






0123700101 


149.294 


53.130 


8.18 


(7.75,8.59) 


1.60 


(1.38,1.82) 














0147511801 


149.242 


53.157 


8.04 


(7.81,8.45) 


1.17 


(1.02,1.33) 














0147511701 


149.267 


53.157 


5.55 


(5.32,5.86) 


1.15 


(1.03,1.30) 


5.23 


(4.84,5.87) 


1.33 


(1.07,1.62) 


21 


2 


0303260201 


151.607 


51.006 


4.94 


(4.53,5.31) 


0.83 


(0.63,1.03) 


4.94 


(4.53,5.31) 


0.83 


(0.63,1.03) 






0303260501 


151.620 


51.011 


6.62 


(6.18,7.24) 


4.45 


(4.19,4.83) 










22 


2 


0306060301 


151.831 


70.103 


3.64 


(2.92,4.08) 


0.69 


(0.33,0.97) 


3.64 


(2.92,4.08) 


0.69 


(0.33,0.97) 






0306060201 


151.829 


70.103 


4.70 


(4.22,5.02) 


0.30 


(0.08,0.48) 


4.70 


(4.22,5.02) 


0.30 


(0.08,0.48) 


23 


2 


0109661101 


155.030 


-64.048 


3.45 


(3.24,3.83) 


1.53 


(1.38,1.69) 










0109661201 


155.049 


-64.011 


7.02 


(6.70,7.34) 


1.73 


(1.59,1.97) 










24 


3 


0303720301 


161.441 


54.439 


9.56 


(9.18,9.99) 


1.31 


(1.12,1.51) 














0303720201 


161.441 


54.439 


5.42 


(4.95,5.85) 


0.94 


(0.70,1.17) 


6.03 


(5.54,6.65) 


1.09 


(0.85,1.39) 






0303720601 


161.440 


54.439 


4.08 


(3.56,4.57) 


0.15 


(0.00,0.44) 


4.08 


(3.56,4.57) 


0.15 


(0.00,0.44) 


25 


2 


0112522701 


162.003 


81.540 


6.19 


(5.49,7.01) 


1.36 


(1.05,1.86) 














0142830101 


162.015 


81.547 


7.84 


(7.49,8.02) 


1.01 


(0.90,1.14) 


6.53 


(6.19,6.84) 


0.71 


(0.54,0.87) 


26 


2 


0143150301 


164.587 


42.392 


3.26 


(2.50,4.00) 


0.86 


(0.44,1.29) 


3.26 


(2.50,4.00) 


0.86 


(0.44,1.29) 






0143150601 


164.594 


42.394 


21.47 


(20.62,22.10) 


3.79 


(3.42,4.11) 










27 


2 


0092800201 


165.763 


36.223 


4.74 


(4.44,4.97) 


1.10 


(0.93,1.24) 


5.17 


(4.81,5.41) 


1.14 


(0.95,1.29) 






0092800101 


165.749 


36.259 


4.69 


(4.19,5.14) 


1.46 


(1.12,1.71) 


4.69 


(4.19,5.14) 


1.46 


(1.12,1.71) 


28 


3 


0103862101 


168.608 


28.364 


5.18 


(4.17,6.09) 


2.04 


(1.48,2.56) 


5.18 


(4.17,6.09) 


2.04 


(1.48,2.56) 






0400070301 


168.597 


28.401 


0.79 


(0.16,1.31) 


0.51 


(0.18,0.83) 












0400070201 


168.602 


28.401 


6.66 


(5.77,7.74) 


0.00 


(0.00,0.22) 










29 


2 


0112372001 


169.015 


-59.636 


3.99 


(3.73,4.46) 


0.82 


(0.64,1.01) 














0112371701 


169.020 


-59.598 


3.73 


(3.29,4.14) 


0.39 


(0.17,0.64) 


3.73 


(3.29,4.14) 


0.39 


(0.17,0.64) 


30 


2 


0112370101 


169.763 


-59.733 


4.19 


(3.87,4.47) 


1.63 


(1.45,1.80) 


4.02 


(3.74,4.47) 


1.62 


(1.44,1.83) 






0112371001 


169.763 


-59.732 


3.39 


(3.06,3.61) 


0.76 


(0.58,0.90) 






31 


2 


0111200101 


172.105 


-51.933 


5.40 


(4.67,5.66) 


2.63 


(2.28,2.82) 














0111200201 


172.105 


-51.933 


7.53 


(6.88,7.95) 


3.89 


(3.55,4.15) 


7.99 


(7.22,8.34) 


3.97 


(3.69,4.27) 


32 


5 


0152680301 


174.325 


-15.413 


3.42 


(3.03,3.91) 


0.52 


(0.32,0.77) 














0152680401 


174.326 


-15.413 


3.49 


(2.93,3.85) 


0.93 


(0.66,1.14) 














0152680201 


174.325 


-15.413 


5.31 


(4.86,5.75) 


0.95 


(0.71,1.18) 














0152680901 


174.325 


-15.413 


4.07 


(3.44,4.57) 


0.49 


(0.26,0.78) 














0152680501 


174.325 


-15.413 


3.20 


(2.78,3.65) 


0.67 


(0.43,0.92) 










33 


4 


0200810301 


178.909 


-20.031 


4.26 


(3.55,5.06) 


0.40 


(0.02,0.77) 


4.26 


(3.55,5.06) 


0.40 


(0.02,0.77) 






0200811101 


178.909 


-20.031 


1.69 


(1.29,2.31) 


0.12 


(0.00,0.40) 


1.69 


(1.29,2.31) 


0.12 


(0.00,0.40) 






0200810701 


178.909 


-20.030 


2.96 


(2.41,3.45) 


0.00 


(0.00,0.27) 


2.96 


(2.41,3.45) 


0.00 


(0.00,0.27) 






0109060301 


178.916 


-19.992 


3.76 


(3.50,3.97) 


0.79 


(0.57,0.87) 


3.57 


(3.35,3.84) 


0.87 


(0.75,1.03) 


34 


2 


0101441501 


180.557 


-23.544 


2.65 


(2.37,3.07) 


0.32 


(0.15,0.52) 


2.62 


(2.30,2.99) 


0.36 


(0.19,0.56) 






0101440601 


180.555 


-23.543 


3.20 


(2.91,3.46) 


1.28 


(1.11,1.44) 










35 


2 


0306230101 


182.026 


-57.944 


3.89 


(3.46,4.15) 


1.07 


(0.86,1.24) 














0093630101 


182.022 


-57.907 


3.79 


(3.39,4.53) 


1.72 


(1.46,2.06) 


3.79 


(3.39,4.53) 


1.72 


(1.46,2.06) 


36 


2 


0070340301 


185.207 


65.480 


6.18 


(5.35,7.00) 


1.44 


(0.99,1.89) 


6.18 


(5.35,7.00) 


1.44 


(0.99,1.89) 






0205370101 


185.152 


65.494 


5.85 


(5.48,6.20) 


0.79 


(0.59,0.98) 








37 


3 


0089370501 


186.989 


-1.553 


9.65 


(9.16,10.09) 


2.97 


(2.57,3.14) 














0089370601 


186.991 


-1.550 


12.39 


(11.74,12.97) 


3.81 


(3.29,3.98) 














0089370701 


186.994 


-1.547 


6.25 


(5.79,6.83) 


1.58 


(1.26,1.84) 










38 


2 


0123710201 


187.465 


22.477 


4.44 


(3.79,5.06) 


0.90 


(0.57,1.25) 


4.44 


(3.79,5.06) 


0.90 


(0.57,1.25) 






0112880801 


187.464 


22.499 


4.87 


(4.46,5.26) 


2.06 


(1.83,2.29) 


4.21 


(3.79,4.63) 


2.10 


(1.84,2.33) 


39 


2 


0402110201 


190.184 


-47.865 


15.38 


(14.59,16.77) 


3.33 


(2.95,3.81) 














0103861001 


190.169 


-47.827 


17.56 


(16.14,18.31) 


6.04 


(5.34,6.53) 


17.56 


(16.14,18.31) 


6.04 


(5.34,6.53) 


40 


4 


0201350101 


195.133 


4.248 


3.65 


(3.27,4.25) 


1.24 


(0.98,1.54) 


3.65 


(3.27,4.25) 


1.24 


(0.98,1.54) 






0400260301 


195.133 


4.248 


4.79 


(4.03,5.59) 


1.49 


(1.17,1.78) 














0111170101 


195.127 


4.249 


5.52 


(5.28,5.79) 


1.73 


(1.63,1.94) 


5.52 


(5.28,5.79) 


1.73 


(1.63,1.94) 






0400260201 


195.135 


4.285 


5.55 


(4.98,6.14) 


1.48 


(1.18,1.77) 


5.55 


(4.98,6.14) 


1.48 


(1.18,1.77) 


41 


2 


0153150101 


205.474 


-14.565 


5.08 


(4.75,5.48) 


0.74 


(0.55,0.95) 










0301600101 


205.426 


-14.535 


3.69 


(3.49,4.11) 


0.48 


(0.33,0.64) 










42 


2 


0300480201 


206.809 


35.803 


2.67 


(1.76,3.53) 


0.73 


(0.21,1.23) 














0401060201 


206.815 


35.839 


3.00 


(2.47,3.24) 


0.66 


(0.39,0.83) 


3.00 


(2.47,3.24) 


0.66 


(0.39,0.83) 


43 


2 


0206100101 


206.923 


23.396 


5.36 


(4.83,5.63) 


3.38 


(3.20,3.72) 


5.36 


(4.83,5.63) 


3.38 


(3.20,3.72) 






0150800101 


206.928 


23.414 


2.88 


(2.26,3.35) 


0.12 


(0.00,0.44) 










44 


2 


0109462801 


211.793 


66.197 


3.98 


(3.35,4.68) 


0.49 


(0.11,0.89) 


3.98 


(3.35,4.68) 


0.49 


(0.11,0.89) 






0109461801 


211.792 


66.197 


12.49 


(11.78,13.53) 


3.04 


(2.66,3.61) 










45 


3 


0415580201 


213.703 


13.019 


5.40 


(4.74,5.99) 


1.04 


(0.67,1.39) 


5.99 


(4.26,7.04) 


0.01 


(0.00,0.61) 






0123940201 


213.700 


13.020 


7.63 


(7.16,8.00) 


2.15 


(1.89,2.37) 


7.63 


(7.16,8.00) 


2.15 


(1.89,2.37) 






0123940101 


213.700 


13.021 


8.39 


(7.69,8.71) 


2.06 


(1.76,2.27) 


9.23 


(8.40,9.69) 


2.08 


(1.69,2.35) 


46 


3 


0128531401 


216.975 


60.681 


7.36 


(6.96,7.78) 


0.79 


(0.57,0.97) 
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HENLEY AND SHELTON 

TABLE 5 — Continued 



Without proton flux filtering With proton flux filtering 

Dataset JV obs Obs. ID I b J V n AJ vn Jovm A7 vm Jo VII A7 VII vm A7 vin 

(deg) (deg) (L.U.) (L.U.) (L.U.) (L.U.) (L.U.) (L.U.) (L.U.) (L.U.) 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 







0128531501 


216.975 


60.682 


6.22 


(5.96,6.65) 


0.41 


(0.24,0.59) 


5.95 


(5.69,6.43) 





36 


(0.19,0.57) 






0128531601 


216.992 


60.718 


4.55 


(4.29,4.76) 


0.64 


(0.51,0.76) 


4.55 


(4.29,4.76) 





64 


(0.51,0.76) 


47 


2 


0201940201 
0111290401 


223.358 
223.378 


68.210 
68.227 


6.89 
9.55 


(5.98,7.91) 
(8.20,11.21) 


0.88 
2.25 


(0.37,1.33) 
(1.56,2.88) 


6.89 


(5.98,7.91) 





88 


(0.37,1.33) 


48 


7 


0108060701 


223.599 


—54.455 


5.41 


(5.12,5.61) 


0.84 


(0.68,0.97) 


5.46 


(5.16,5.66) 





87 


(0.70,1.00) 






0108060601 


223.606 


-54.451 


5.66 


(5.41,5.96) 


0.48 


(0.32,0.65) 


6.54 


(5.84,7.26) 





07 


(0.00,0.44) 






0108061801 


223.596 


-54.451 


6.91 


(6.63,7.29) 


1.33 


(1.16,1.53) 
















0108061901 


223.586 


-54.449 


5.87 


(5.62,6.28) 


1.20 


(1.04,1.40) 
















0108062301 


223.589 


-54.449 


5.28 


(5.00,5.49) 


1.36 


(1.16,1.46) 


5.43 


(5.04,5.57) 


1 


19 


(0.99,1.30) 






0108062101 


223.593 


-54.445 


5.96 


(5.53,6.15) 


1.07 


(0.95,1.30) 
















0108060501 


223.553 


-54.422 


4.90 


(4.37,5.35) 


0.64 


(0.51,0.85) 


4.90 


(4.37,5.35) 





64 


(0.51,0.85) 


40 


2 


0302352201 
0203362201 


236.149 
236.158 


41.850 
41.870 


4.59 
6.05 


(3.71,5.51) 
(5.64,6.67) 


0.58 
8.78 


(0.13,0.98) 
(8.47,9.12) 


5.08 


(3.92,5.70) 





58 


(0.18,1.08) 


50 


2 


0302351101 


236.229 


42.398 


3.43 


(2.90,3.85) 


0.19 


(0.00,0.47) 


3.50 


(2.76,4.15) 





31 


(0.00,0.61) 






0203361101 


236.272 


42.422 


4.00 


(3.44,4.33) 


0.66 


(0.37,0.88) 


4.00 


(3.44,4.33) 





66 


(0.37,0.88) 


51 


2 


0302351701 


236.311 


42.050 


7.02 


(6.51,7.65) 


0.79 


(0.53,1.07) 














0203361701 


236.354 


42.072 


6.03 


(5.64,6.45) 


0.23 


(0.05,0.45) 


6.24 


(5.30,7.18) 





00 


(0.00,0.42) 


52 


2 


0302350601 
0203360601 


236.428 
236.441 


42.580 
42.593 


5.34 
5.68 


(4.87,5.83) 
(5.25,6.03) 


0.55 
0.50 


(0.27,0.84) 
(0.27,0.70) 








53 


2 


0203361201 


236.549 


42.277 


5.78 


(5.27,6.20) 


1.12 


(0.88,1.35) 


6.50 


(5.66,6.89) 


1 


01 


(0.68,1.20) 






0302351201 


236.560 


42.291 


5.82 


(5.28,6.31) 


1.47 


(1.15,1.77) 


5.82 


(5.28,6.31) 


1 


47 


(1.15,1.77) 


54 


2 


0302351801 


236.590 


41.883 


9.08 


(8.11,9.46) 


0.96 


(0.60,1.20) 
















0203361801 


236.630 


41.929 


3.69 


(3.29,4.04) 


1.12 


(0.91,1.32) 


3.69 


(3.29,4.04) 


1 


12 


(0.91,1.32) 


55 


2 


0302352401 


236.697 


41.561 


4.54 


(4.05,4.96) 


0.82 


(0.45,1.02) 
















0302353201 


236.695 


41.562 


4.62 


(4.02,5.27) 


0.95 


(0.59,1.31) 


4.62 


(4.02,5.27) 





95 


(0.59,1.31) 


56 


2 


0203360701 


236.743 


42.482 


6.11 


(5.60,6.37) 


1.94 


(1.64,2.08) 


5.81 


(5.30,6.22) 


1 


72 


(1.45,1.96) 






0302350701 


236.724 


42.492 


7.24 


(6.64,7.74) 


0.79 


(0.50,1.06) 


6.65 


(5.70,7.28) 





76 


(0.32,1.12) 


57 


2 


0203361301 


236.824 


42.133 


5.67 


(5.28,6.14) 


2.31 


(2.09,2.55) 


5.67 


(5.28,6.14) 


2 


31 


(2.09,2.55) 






0302351301 


236.804 


42.142 


4.77 


(4.14,5.17) 


0.63 


(0.35,0.89) 


4.77 


(4.14,5.17) 





63 


(0.35,0.89) 


58 


2 


0302351901 


236.859 


41.761 


5.70 


(5.09,6.35) 


0.96 


(0.64,1.29) 


5.70 


(5.09,6.35) 





96 


(0.64,1.29) 






0203361901 


236.902 


41.783 


5.66 


(5.16,5.99) 


1.00 


(0.74,1.18) 


5.20 


(4.72,5.56) 





94 


(0.70,1.14) 


59 


2 


0302350201 
0203360201 


236.928 
236.941 


42.666 
42.684 


5.47 
7.84 


(4.67,5.94) 
(7.15,8.30) 


0.45 
1.04 


(0.14,0.77) 
(0.71,1.31) 


5.17 


(4.58,6.08) 





81 


(0.46,1.23) 


60 


3 


0302351401 


237.085 


41.968 


6.66 


(5.95,7.09) 


1.52 


(1.10,1.75) 
















0203361401 


237.099 


41.987 


3.96 


(3.62,4.31) 


1.68 


(1.49,1.88) 


3.93 


(3.43,4.20) 


1 


69 


(1.44,1.88) 






0302353401 


237.110 


42.001 


4.42 


(3.80,4.94) 


0.26 


(0.00,0.57) 


4.42 


(3.80,4.94) 





2(> 


(0.00,0.57) 


61 


2 


0302352001 


237.135 


41.592 


8.00 


(6.88,8.70) 


0.39 


(0.00,0.85) 


8.00 


(6.88,8.70) 





39 


(0.00,0.85) 






0203362001 


237.149 


41.606 


6.12 


(5.34,7.08) 


1.45 


(1.03,1.87) 


6.12 


(5.34,7.08) 


1 


45 


(1.03,1.87) 


62 


2 


0203360301 


237.192 


42.506 


4.69 


(4.26,5.07) 


0.90 


(0.68,1.13) 


4.69 


(4.26,5.07) 





90 


(0.68,1.13) 






0302353101 


237.172 


42.516 


5.32 


(4.74,5.73) 


1.13 


(0.82,1.40) 








63 


2 


0302351501 
0203361501 


237.328 
237.369 


41.818 
41.841 


6.27 
9.17 


(5.74,6.80) 
(8.37,9.83) 


1.10 

0.88 


(0.84,1.47) 
(0.57,1.07) 












64 


2 


0302351001 
OzOooolOOl 


237.554 

zo/.OOO 


42.030 
42 .043 


5.32 
7.64 


(4.79,5.60) 

{ 1 .00,0.14 ) 


0.40 
0.80 


(0.19,0.60) 

(0.01,1.0b ) 












65 


4 


0149500601 


237.565 


-31.716 


6.63 


(6.02,7.22) 


0.03 


(0.00,0.35) 
















0149500701 


237.565 


-31.715 


5.02 


(4.34,5.71) 


0.81 


(0.45,1.17) 


5.02 


(4.34,5.71) 





81 


(0.45,1.17) 






0149500801 


237.566 


-31.715 


6.68 


(5.82,7.53) 


1.08 


(0.63,1.49) 
















0149501201 


237.542 


-31.685 


6.11 


(5.04,7.48) 


1.05 


(0.66,1.45) 


6.11 


(5.04,7.48) 


1 


05 


(0.66,1.45) 


66 


2 


0203360501 
0302350501 


237.765 
237.745 


42.245 
42.256 


6.72 
10.17 


(6.32,7.11) 
(9.57,10.65) 


1.12 
1.10 


(0.91,1.33) 
(0.85,1.40) 












67 


2 


0205650701 


237.829 


-5.350 


2.80 


(2.24,3.32) 


1.58 


(1.21,1.92) 
















0205650601 


237.829 


-5.350 


5.28 


(4.71,5.88) 


1.23 


(0.94,1.52) 


5.28 


(4.71,5.88) 


1 


23 


(0.94,1.52) 


68 


3 


0151370101 


238.014 


-54.617 


5.70 


(5.11,6.31) 


0.62 


(0.29,0.96) 














0205590301 


237.985 


-54.608 


4.44 


(4.00,4.81) 


0.82 


(0.60,1.02) 


4.18 


(3.71,4.60) 





80 


(0.56,1.02) 






0151370701 


237.970 


-54.589 


3.46 


(2.41,4.58) 


1.06 


(0.54,1.58) 












69 


4 


0032342301 


239.136 


30.629 


4.98 


(4.35,6.21) 


0.69 


(0.32,1.21) 
















0202611001 


239.135 


30.629 


5.57 


(4.82,6.20) 


0.16 


(0.00,0.47) 


5.57 


(4.82,6.20) 





16 


(0.00,0.47) 






0143630801 


239.136 


30.630 


5.21 


(4.52,5.91) 


1.35 


(0.98,1.68) 


5.21 


(4.52,5.91) 


1 


35 


(0.98,1.68) 






0202611601 


239.153 


30.664 


8.27 


(7.74,9.02) 


0.86 


(0.57,1.17) 
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TABLE 6 

Directions with the Brightest SWCX Emission 







Faintest 


Brig 


htest 




Dataset a 


Line 


Obs. ID 


1 

(L.U.) 


Obs. Id 


1 

(L.U.) 


Difference 
(L.U.) 


12 
16 
26 
49 


vii 
vii 
vii 
viii 


0400560301 
0112520901 
0143150301 
0302352201 


4.nlS:!S 

5.141°;" 
o 26+ - 74 

U.OO_ 45 


0059140901 
0112520601 
0143150601 
0203362201 


14.83±g;U 
31.29±J;?a 

01 A7+ '- 63 
1 _ .85 

a 70+0.34 

»-' S -0.31 


10.72t°;» 
26.15±1"S 

i8.2i + ; : g 



a The dataset number from Table [5] 



